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An Improvement. 


When a manufacturer sees a chance to cheapen his product, 
make it better 


not hesitate to 
change the design of a machine—he would think it folly to wait 


or more convenient, he does 


until the end of the year. 


The production of a technical paper like the AMERICAN 
MACHINIST is a manufacturing enterprise. 

We have found a way to make our paper better and save 
time by a slight rearrangement of pages without changing the 
form at all. 


By putting advertising front and back of the reading matte 
we can dispense with a pasted cover, which means a great delay 
as every wrapper must be put on by hand. 

This plan will enable us to use fine coated paper on the 
form the that 
previously used. 


having engravings—paper costing double 
It will enable us to get the paper out more promptly and 

add four pages without increasing the cost. 

abandoned order 


The design on the front cover we have 


to satisfy a demand for a more complete table of contents. 

needs adornment 
no more than a planer needs fluted columns—we wiil use this 
space for advertising. 


The paper is a plain business affair, and 


we shall 
The 
¥ inches, will be sold from week to week to 
the first applicant for $100 net. 


the 
decline to sell permanent space here to any one concern. 


That there may be no hard feelings in matter, 
whole space, 41% x7 
No one concern can have it twice 
in succession if there are other applicants for it. 

This little change will give our readers a bigger paper, that 
opens better, is better printed, and in quicker time than hereto 
fore. This is an improvement that we consider we could not 
afford to wait until January 1st to inaugurate—there is no more 
sense in making newspaper improvements on that date than in 
bringing out improvements on drills at Easter or lathes at 
Yule Tide 


THE MANAGEMENT 
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Works. 


97 Chambers St., 
New York. 


118 Lake Street, 
Chicago. 
Works, 
Anderson, Ind. 
—— 


Makers of 


Weed’s Pat. 
Increment 
Cut Files. 





Johnson’s New 
Universal Encyclopedia 
says: 


* The difference between 
this, and the perfect reg- 
ularity of other’ kinds, 
must be apparent, partic 
ularly in double-cut files; 
as in the one case, the file 
cut with such extreme 
regularity, when put to 
use, will in the first inch 
of its movement, produce 
channels or grooves, and 
these grooves will contin 
ue to be made deeper as 
the file is shoved along 
producing that ‘grooving’ 
and ‘chattering’ so often 
complained of; while with 
the Increment Cut File, 
the grooves made by the 
movement of the file for 


k at this tile lengthwise in a slanting direction, the irregular lines show wherein Arcade Files excel. 


the first inch, will have 
their sides cut away, as 
the file is moved toward 
the tang or handle, and 
zece versa; and while it is 
cutting as tastas its points 
permit, it is also said to 
ro) cut smoother than the best 
Q hand-cut file of the same 
— coarseness The irreyu- 


rity spoken of, consists 
not only in the space be- 
tween the teeth, but also 
in the height of the teeth 
themselves. The object 
t having the teeth of dif- 





ferent heights is to admit 
ot their being held down 
to the work, with less 
effort on the part of the 
workman,” 











We guarantee our files to 


cut faster and wear longer than any 
on the market, and will send to any 
responsible party, one dozen of our 
Arcade Files with Weed’s Improved 
Increment Cut, and if, after test, they 
are not found to be the best files ever 
used, we will make no charge. 

An in'‘eresting souvenir, Facts and Suggestions 


About Files, sent on request. & New York 
Office only. . : » Pe ° 





AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 
CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEWYORK. 


EneiisaH AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street, Finsbury, 
London, E. C., England. 





CISHOLT MACHINE Co., MADISON, WISCONSIN. 


4. __. TURRET LATHES 


AND UNIVERSAL TOOL GRINDERS. 





— (Or «  astnennennenenaehdlebbidddddddddddd 


1-—" —_--  --— 












































: 138 Libert Street, NEW YORK. 
BRANCH OFFICES: pe High Street. BOSTON. . 








D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam F'tting, also 


~_” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 





ARE YOU LOOKING 


for a lathe? We are building them in various sizes 
from 9 in, to 24 in. swing, in various lengths, both en- 
2 gine and speed lathes. Our designs are the latest, 
—= while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 


\\ SEBASTIAN LATHE Co., 


117 and 119 CULVERT ST., CINCINNATI, OHIC. U.S. A. 











HE Pans that are used in «« HOPPES”’ Feed 
Water PURIFIERS Look like the Cut. 
“Catch on to the shape.” They Keep Boilers 
Clean and free from Scale. The mud can’t get 
away. The scale forms on the underneath surface. 


THE HOPPES MFG. CO., Springfield, 0. 








Catalog D tells more about it. FREE. 











Ssssssesnssans FINE TAPS 


PIPIPSIDISPIDPI SSP SIS OF EVERY DESCRIPTION. 
Manufactured by WELLS BROS. & CO., Greenfield, Mass., U. S. A. 
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Concerning the 
Economy 

Of Boring Mills 
Over Lathes 
For Faceplate 


Work. 


following letter Mr. E. E. 


Davis, assistant superintendent of motive 


The from 
power of the Philadelphia & Reading Rail- 
road, appeared in the June issue of Loco- 
and 


motive Engineering, of New York, 


needs no explaining to a mechanic : 
Mr. E. E. 
ent of motive power of the Philadelphia & 


Davis, assistant superintend- 


Reading, writes us : 

‘** Since that article on the P. & R. shops 
in Reading appeared in Locomotive En- 
gineering, | have received several letters 
asking for information regarding the new 
37-inch Bullard boring and turning mill 
As 


doubtless there are others of your readers 


recently placed in our Reading shops. 


who would like to know about the ma- 
chine, I will use, with your permission, the 
columns of your paper to inform them. 

‘If I were to equip a new shop, or select 
some new tools for an old one, I would 
certainly have a few.boring and turning 
mills and fewer lathes. I also think that 
one-half of the work that is now 


a lathe can be done on the mill in from 


done on 


one-third to one-half less time, and be 
more satisfactory when completed. 

‘*The mechanics in our shops like the 
mill very well, as it is much more conven- 
ient to get the work on and off the table of 
a mill than it is to fasten it to the face- 
plate of a lathe. The mill is more rigid 
than many of the lathes, and two tools can 
be used on most of the work at one time. 
from the lathes, such 


**On work taken 


as cylinder heads, eccentrics and eccentric 
there has been a 


Work taken from 


straps, hub liners, etc., 
saving of 34 per cent, 
the slotting machine, such as the ends of 
driving. box brasses, etc., shows a differ- 
ence in favor of the mill of 67 fer cent. 


Work taken from the planer, such as facing 


locomotive slide valves, has been reduced 
22 per cent.” 

The 
Bullard Machine Tool Co., 


Conn. 


Bridgeport, 





Buyers’ Finding List. 
Adding Machines. 
Grant Calculating Machine Co., Boston, Mass. 
Air Compressors. 
Ingersoll-Sergeant Drill Co., 
Guild & Garrison, Brooklyn, 
Rand Drill Co., New York. 


Asbestos Cement Felting. 
Johns Mfg. Co., H. W., New York. 


New York. 
i 


Auger Bits. 
Adams, A. L., 
Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O. 
Bearings, Anti-Friction, 


Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 


Belt Dressing. 


Bridgeport, Conn. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


Bicycle Tools. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co.. Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Lodge & Shipley Machine Tool Co., Cincin- 

nati, O. 

McCabe, J. J., New York, 
Mossberg Mfg. Co., Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 


Blowers. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass, 


Boilers, Steam. 
Weston Engine Co., 
Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Reece, Edw. J., Greenfield, Mass. 
Sellers & Co. Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich. 
Webster & Perks Tool Co., ringtield, O. 
Wells Bros. & Co., col Co. Sp Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


Books. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Grant Gear Works, Boston, Mass. 
Henley & Co., Norman W., New York. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 

Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, Q. 
Bullard Machine Tool Co. , Bridgeport, Conn. 
Davis & Egan Machine Tool Co , Cincinnati,O, 
Niles Tool Works Co., Hamilton, O 
Pond Machine Tool Co., The, Plainfield, N. H..J. 
Sellers & Co., Inc., William, Philadelphia, Pa, 


Brass Work, Special. 
Nolte Brass Co., Springfield, O. 


Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 


Painted Post, N. Y. 


Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Calorimeters. 
Schaffer & Budenberg, Brooklyn, N. Y. 


Castings, Bras». 
Lorain Foundry Co., The, Lorain, Ohio. 
Nolte Brass Co., Springfield, O. 

Castings, Iron. 
Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Brooklyn, N. Y. 
Leland & Faulconer Mfg. Co, Detroit. Mich, 
Lorain Foundry Co., The, Lorain, Ohio. 
Shriver & Co., T., New York. 

Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 

Castings, Steel. 
Johnson Co, The, Johnstown, Pa. 





Cements, Etc,—Fire-proot 
Johns Mfg. Co., H. W., New York. 
Centering Drill. 
Slocomb & Co., 


Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 
Oneida, N. Y. 
ns e 


J. T., Providence, R., I. 


Oneida Mfg. Chuck Co., 

Pratt Chuck Co., Clayv ille, 

Skinner Chuck Co., New Britain. Conn. 

Trump Bros. Machine Co., Wilmington, Del. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whiton Machine Co., D. E., New London, 
Conn. 


Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 
Conn. 
Chacks, Tapping. 
National Chuck Co., New York. 
Clutches, Friction. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Cendensers. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, N. Y. 
Counting Machines, 
Durant, W. N., Milwaukee, 
Couplings. 
Patterson, Gottfried & Hunter, New York. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. Y. 
Coverings, Non-conducting Pipe & Boiler. 
Johns Mfg Co., H. W., New York. 
Cranes. 
Maris Bros., Philadelphia, Pa 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Cutting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 
Dies, Screw Cutting. 
Acme Machinery Co., 
Besly & Co., Chas. H., Chicago, Ill. 
Detrick & Harvey Machine Co., Baltimore,Md. 
ones & Lamson Machine Co., Springfield, Vt. 
Montgomery & Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich 
Taylor-Rice Engineering Co., Gloucester 


City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Drawing Instruments, Etc. 
Alteneder & Sons, T., Phila 
Keuffell & Esser Co., New 

Drilling Compound. 
ok a Drilling Compound + 


Wis. 


Cleveland, O. 


ua, Pa. 


The, Utica, 


Drilling Machines. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co.. W. F. & John, Rockford, Il. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis, W. P., Rochester, N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 
Fitchburg Machine Works, Fitchburg, Mass. 
Foote Barker & Co. Cleveland, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Fill, Clarke & Co., oe ag Mass. 
McCabe, J. J.. New York 
Montgomery & Co., New Y ork. 
Mossberg Mfg. Co., Attleboro, Mass. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pond Machine Tool Co., The, Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Quint, A. D., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Sibley & Ware, South Be nd. Ind. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Timolat, J. G., New York. 
Warner & Swasey. Cleveland, O. 
Wilkinson & Co., A. J] , Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
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Drill Gage. 
Wyke & Co., J., 


Drill Rods. 
Abbott, Wheelock & Co., 


East Boston, Mass. 


Boston, Mass, 


Drills, Twist. 
Besly & Co., Chas. H., Chicago, Ii. 
Cleveland Twist Drill Co., Cleveland, O. 
Machinists’ Supply Co., Chicago, II. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., 

ford, Mass. 
Syracuse Twist Drill Co., 


New Bed- 
Syracuse, N. Y. 


Drop Forgings. 
Transue & Williams, Alliance, O 
Wyman & Gordon, Worcester, Mass. 


Dynamos. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 
Roth Bros. & Co,, Chicago, Il. 


Dynamo Brushes. 
Wirt, Charles, Philadelphia, Pa. 
Electric Machinery. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


Elevaters. 
Albro-Clem Elevator Co., 


Emery Wheel Dresser. 
Wrigley, T., Chicago, III. 

Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il. 
Diamond Machine Co., P rovidence, R, I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mase. 
Sterling Emery Wheel Co.., Tiffin, O. 
Strelinger & Co., Chas. A., ‘Detroit, Mich. 


Engines, Gas and Gasoline. 
Norman Co., J. J., Chicago, III. 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 
Springfield Gas Engine Co. , Springfield, oO. 
Webster Manufacturing Co. , Chicago, Ill. 
Engines, Steam. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Greenfield, W. G. & G., East Newark, N. J. 
Keystone Engine & Mach. Works, Phila., Pa 
Sturtevant Co., B. F., Boston, Mass. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P.. Chester, Pa. 


Feed Water Heaters and Purifiers. 
Hoppes Mfg. Co., Springfield, O. 


National Pipe Bending C ©., New Haven, Conn. 
Taunton Locomotive Mfg. Co., Taunton, Mass. 


Files. 
Arcade File Works, New York 
Besly & Co., Chas. H., Chicago, Ill. 
Machinists’ Supply Co., Chicago, II] 
McFadden Co., Philade Iphic a, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., ‘Providence, =. &: 
Reynolds Bros., Columbus, O 
Strelinger & Co., Chas, A., Detroit, Mich. 


Philadelphia, Pa, 


Fire-proof Construction Materials. 
Johns Mfg. Co., H. W., New York. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F.. Boston, Mass. 
Wilkinson Co., The, Chicago, Il, 
Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 


Farnaces. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gages. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Coffin & Leighton, Syracuse, N. 
Pratt & Whitney Co., Hartford. Conn 


Taylor-Rice Engineering Co., Gloucester City, 


N. J. 
Wyke & Co., J., East Boston, Mass. 
Gauges, Pressure Recording. 


Schaffer & Budenberg, Brooklyn, N. Y. 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc... Wm , P hiladelphia, Pa. 
Whiton Mach. Co., D. E 





» New London, Conn: 


Gears. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, 
Grant Gear Works, Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. 


eS 


Governors. 
Replogle Governor Works, The, 
Graphite. 
Dixon Crucible Co., 


Akron, O 


Joseph, Jersey City, N. J. 


Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, I11. 
Brown & Sharpe Mfg. Co., Providence, 
Builders Iron Soundry. Providence, R. 1. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 

Leland & Faulconer Mfg. Co., Detroit, 
Norton Emery Wheel Co., Worcester, 
Place Machine Co., George, New York. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A , Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 


Mich. 
Mass. 


Grinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del 


Grinding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Foote, Barker & Co., 
Garvin Machine Co. 
Hill, Clarke & Co., 3oston, Mass. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 


Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 

Hack Saws. 


Besly & Co., Chas. H., Chicago, Il. 
Montgomery & Co., New York. 

a <. Co.. Chicago. Ill 
Strelinger & Co., Chas. A., 


Cleveland, O. 
New York. 


Detroit, Mich. 


Hammers, Drop. 
Bliss Co., E. W., 
Long & Allstatter Co 
Miner & Peck Mfg. Co., New Haven, Conn. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supp ly Co., New York. 


Brooklyn, N.Y 
, Hamilton, O. 


Hammers, Power. 
Bremer Machine Co, G. J., 
Hill, Clarke & Co., Boston. 

Soists. 

Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Hydraulic Machinery. 


Kalamazoo, Mich. 
Mass 


The Watson-Stillman Co., New York 
(njectors. 

American Injector Co., Detroit, Mich. 

Penberthy Injector Co., Detroit, Mich. 


Rue Mfg. Co., 
Sellers & Co., 


Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, III. 

Blaisdell & Co., P.. Worcester, Mass. 

Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg Co., Providence, R. I. 

Bullard ae hine Tool Co., Bridgeport, Conn. 

Davis, W. P., Rochester. N. .? 

Davis & “Laos Machine Tool Co. 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fifield Tool Co.. Lowell, Mass 

Fish Machine Works. H.C , Worcester, Mass. 

Fitchburg Machine Works, F itchburg, Mass. 

Flather & Co., Nashua, N. H. 

Gould & Ebe rhardt, Ne wark, N. J. 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Lodge & Shipley Machine Tool Co., Cincin- 


nati. O. 
McCabe, J., New York. 
McF adden Co.. Philadelphia, Pa 
New Haven Mfg. Co., New Hz 1ven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co.. New York. 
Pond Machine Tool Co., The, Plainfield, N. 4 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 


Philadelphia, Pa 
Inc., Wm., Philadelphia, Pa. 


» The, Cincin- 


(Continued on page 12.) 





The Adams ART AUGER BIT. Pat’d. 
Does plain and art workin great variety. 
Something to beat scroll sawing. 












F 
penters, 
{ will buy an 8-8bit for brace and machine. A pl 
and Inlaying Bit sent post-paid on receipt of price. 
A. L. ADAMS, Bridgeport, Conn. 


HAND CUT 


FilES—eom 


s Are used by the best mechanics 
Mi Ss other File Last twice as long 
as other Files, if made by 


REYNOLDS BROS. 
tvs to 149 West Spring Street, 
COLUMBUS, 0., U. S. A. 


or Pattern and Cabinet Makers, Car- 
Amateurs, Discount to dealers, 





ain Bit Rosette 
Price 
List Free. 





WJ0vuL 





eda 


Send for new Price-list of Hand 
Cut Files and Rasps. 


“Wu 


OLD FILES RECUT, 





RE TCURTCOLS WiTH A STEEL STAMP 

2 SSIES 

34 PROSPECT ST. 
CLEVELAND, OHO. 

SEND FOR PRICE LIST No. 4. 


HIGH CLASS ENGINE LATHES. 


Ma 















PATENTED. 


With New and Valuable 
Features. 





MADE ONLY BY 
THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A”’ describes our Lathes 
sent on applic ation. . CINCINNATI, ono, U. Ss. A 
LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Fiosbury. 


NEW YORK—Garvin Machine Co., Spring and Varick Sts. 


0 SAY 
DID YOU SEE me 


SMOOTHBORE 


HANGERS ? 


They are reamed on a special machine which leaves 
the bearingexceedingly smoothandvery accurate. 
They hold sufficient oil for three to six months 
Durability and good workmanship guaranteed. 








NEAT DESIGNS. CORRECT PROPORTIONS. 
ACCURATE WORKMANSHIP. 
. A 


P. PRYIBIL, 


512 to 524 West 41st Street, 
NEW YORK. 


Cable “*Pryibil, Newyork.”’ Use A. B,. C. Code 
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Automatic Solid Die Bolt. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue ‘‘A.” 
WEBSTER & PERKS TOOL CO.+ 
Cor. Spring and Monroe Sts., 

Springfield, Ohio. 


to” ha 
ay 








McFADDEN COMPANY. 


TAPS&DIES : & 
= zi 
) FILESBCUES 


No. 722 Arch St., PHILADELPHIA, 








Keep Your Eye 





On This Spot. 





SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 


Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 549x744, leather, gilt edge, $2, 
postpaid. Send for Dese riptive Catalogue 
of thisand other Engineers’ Books. THEO 
AUDEI. & CO., 68 Fifth Ave., cor. 13th Street, N. Y. 








BUYERS’ FINDING LiST—Continued. 


Lathes—Continued. 


Sebastian Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Seneca Falls’ Mfg. Co.. Seneca Falls, N. Y. 
Stark, John, Boston, Mass. 


Machinists’ Tools and Supplies. 


Machinists’ Supply Co., Chicago. 

Montgomery & Co. New York. 

Sawyer Tool Co., Athol, Mass. 

Standard Tool Co., Athol, Mass. 

Starrett Co., The L. S., Athol, Mass. 
Milling Attachment. 

Adams Co., The, Dubuque, Iowa. 


Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, Ill. 


Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 
Starrett, L. S., Athol, Mass. 


Milling Machines. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brainard Milling Machine C o., Boston, Mass. 

Brown & Sharpe Mfg. Co. Providence, R. I. 

Cincinnati Milling Mac hine C o., Cincinnati, O. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. 5. 

Garvin Machine ce a “New York. 

Hill, Clarke & Co., Boston, Mass. 

Ingersoll Milling Machine Co., Rockford, Il! 

— Machine Tool Co., Milwaukee, 


Lel done & Faulconer Mfg, Co., Detroit, Mich. 

McCabe, J. J.. New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Ott, Mergenthaler & Co., Baltimore, Md. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 

Motors, Electric. 

Crocker-Wheeler Electric Co., New York. 

Dallett & Co., Thos. H.. Philadelphia, Pa. 

General Electric Co., New Yor 

Roth Bros. & Co., Chicago, lil. 

Motors, Water. 

Tuerk Hydraulic Power Co., 

Needle Wire. 

Abbott, Wheelock & Co., 

Packing. 

Jenkins Bros... New York 

Johns Mfg. Co., H. W., New York. 

Paints, Fire-proof. 

Johns Mfg. Co., H. W., 

Patent Attorneys. 

Bates, H. H., Washington, D. C. 

Dyer & Driscoll, New York. 

Wedderburn & Co., John, Washington, D. C. 

Pattern Letters. 

Montgomery & Co, New York. 

Wells, Heber, New York. 


Perforated Metals. 


New York. 


Boston, Mass. 


New York, 


Harrington & King Perforating Co., The, 
Chicago, II). 
Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila- 


delphia, Pa. 

Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn, 

Pipe Cutting and Threading Machines. 

Armstrong Mfg. Co., The, Bridgeport, Conn, 

Curtis & Curtis, Bridgeport. Conn. 

Detrick & Harvey Machine Co., Baltimore, 
Md. 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin. O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass, 

Planers. 

Betts Machine Co. 








onBRICHT ME TAL 
SURFACES ABSOLUTELY 


fyusine,  MANNOCITIN. 


Ewoorsep sy LEADING FIRMS 


WAITE FORSAMPLE & PAMPHLE T 
O.GOETZE \\0 BROADSTR. N.Y. 


Ww ilmington, Del. 

Davis, W P., Rochester me 

Davis & Egan Machine Tool Co. 
nati, O 

Detrick & Harvey Mach. Co.. Baltimore, Md. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nashua, N. H 

Garvin Machine Co., New York. 

Gray Co., G. A . Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg Co., New Haven. Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co, New York 

Pond Machine Tool Co, The, Plainfield, N. J 


, The, Cincin- 




















Planers—Continued. 


Pratt & Whitney Co, Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
MV hitcomb Mfg. Co., Worcester, Mass. 
Wilson, W. A., Rochester, N. Y 


Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 


Presses, Dies, Etc. 


Adt & —, John, New Haven, Conn. 

Bliss Co., W., Brooklyn, 

Bremer Machine Co., G. J., Kalamazoo, Mich. 
Ferracute Machine Co.. Bridgeton, N. J 
McCabe, J. J.. New York. 

Mossberg Mfg. Co., Attleboro, Mass. 

New Doty Mfg. Co., Janesville. Wis. 

Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


Pamping Machinery. 
Deane Steam Pump Co., Holyoke. Mass. 
Guild & Garrison, Brooklyn, a S 
Wetherill Machine Co., James P., 


Punches and ge 
Bliss Co, E. Broskiyn. mS 
Bremer denvhine Co., G . Kalamazoo, Mich. 
Buffalo Forge Co. Buffalo. N N. ¥ 
Davis & Egan Mac hine Tool o., Cincinnati,O 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J., New York. 

Mossberg Mfg. Co., Attleboro. Mass. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Watson-Stillman Co., 


Raw Hide. 
New Process Raw Hide Co., 


Chester, Pa, 


The, New York 


Syracuse, N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Ott, Mergenthaler & Co., Baltimore, Md 
Pratt & Whitney Co.. Harttord, Conn. 
Tagtor « Rice Engineering Co., Gloucester 
City, N. J. 
Wiley ‘& Russell Mfg. Co., 
Riveting Machine, 
Adt & Son, John, New Haven, Conn. 
Rock Drills. 


Ingersoll-Se rgeant Drill Co 
Rand Drill Cu. New York. 


Rolling Mills. 
Mossberg Mfg. Co., 


Greenfield, Mass 


, New York. 


Attleboro, Mass. 


Roofing, Asbestos. 
Johns Mfg. Co., H. W., New York. 


Rules, Graduated Steel. 
Coffin & Leighton, Syracuse, N. Y. 
Darling, Brown & Sharpe, Providence, R. 1. 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Starrett Co., L. S., “Athol, Mass. 
Wyke & Co., Jue East Boston, Mass. 
Rust Preventing Compound, 
Goetze, O., New York. 


Saws. 
dQ. & C. Ca., 
Sawing Machines, Metal. 
Q. & C. Co., Chicago, II. 
Schools. 
Columbia University, New York. 
International Correspondence Schools, Scran- 
ton, Pa. 
Purdue University, Lafayette, Ind. 
Rose Polytechnic Institute, Terre Haute, Ind. 
Worcester Polytechnic Institute, Warcester 
Mass. 


Screw Machines (see Turret Lathes). 


Chicago, Ill. 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H - 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., 

Mass. 


Worcester, 


Screw Plates. 
Machinists’ supply Co., Chicago, I]], 
Reece, Edw, J., Greenfield, Mass, 
Wells won Greentie “1d. Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Screws. 
Cleveland Machine Screw Co. 
Worcester Machine Screw Co., 
Mass. 
Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
delphia. Pa. 
Shafting, Hangers, Etc. 
Pryibil. P.. New York. 


Cleveland, 
Worce J dl 













Sellers & Co., Inc., Wm., Philadelphia, Pa, 
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Shapers. 
Retts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincir- 

nati, O 

Fitchourg Machine Works, Fitchburg, Mas. 
Flather & Co., Nashua, N. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Shears. 
Bliss Co., E. W., Brooklyn, N. Y. 


Shears, Rotary. 


Bethlehem Fdy. & Machine Co., South Beth 
lehem, Pa. 


Slotters. 
Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Special Machinery. 
Bremer Machine Co., G. J., Kalamazoo, Mich 
Ott, Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 


Stamps, Steel. 
Sackmann, F. A., Cleveland, O. 
Steel. 

Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ohnson Co., The, Johnstown, Pa. 
ones & Co., B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa. 


Taps and Dies. 


McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Threading Machines. 


Webster & Perks Machine Tool Co., Spring 
field, O. 


Tool Holders. 
Gould & Eberhardt, Newark, N. J. 


Tramways, Overhead. 
Coburn Trolley Track Mfg. Co., Holyoke, 
Mass. 


Tubing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 


Turret Lathes (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

—_ & Lamson Machine Co., Springfield, Vt 
»dge & Shipley Machine Tool Co., Cincin 
nati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Warner & Swasey, Cleveland, O. 

Valves. 
Jenkins Bros., New York 
Ventilating Fans. 

Backus Water Motor Co., Newark, N. J. 

Buffalo Forge Co., Buffalo, N. Y 

Sturtevant & Co., B. F., Boston, Mass, 


Vises. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McFadden Co., Philadelphia, Pa. 
Niles Too] Works Co, New York. 
Place Machine Co., George, New York, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wyman & Gordon, Worcester, Mass, 


Water Motors. 
Backus Water Motor Co.. Newark, N. J. 
Tuerk Hvdraulic Power Co., New York 


Wire Machinery. 
Adt & Son, John, New Haven, Conn, 
Goodyear, 5. W., Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Ce,, 
Waterbury, Conn. 
Waterbury Machine Co, 
Woodworking Machinery. 
Barnes Co., W. F. & John, Rockford, IIL 
J. A. Fay & Egan Co., Cincinnati, O. 
Pryibil, P., New York 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


Waterbury, Conn 


Wrenches. 
Machinists’ Supply Co., Chicago, 


Open Side Planers 


‘ : . ‘ STANDARD SIZES READY FOR 
vwwvwwT 


The Detrick 8 Harvey 
Machine Co., 


BALTIMORE, MD. 


moe AUB? « BALL-BEARINGS 


For General Machine Construction. 












ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. RADIAL (CYLINDRICAL) AND 


END-THRUST TYPES, FOR STANDARD AND SPECIAL SIZES. 








TYPE F, OR COMBINATION DOUBLE END-THRUST AND DOUBLE RADIAL BEARING. 


Balis Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 
No Wear on Either Shaft or Box. Balis Have LATERAL TRAVERSE and Roll Only 
on Hardened Steel, REMOVABLE SURFACES, 


Patented August 19, 1890; April 7, 1891; January 5, 1892; and July 11, 1893. 


THE BALL-BEARING CO., 


Main Office: WATSON STREET, _ BOSTON, MASS, 


(NEAR NORTHAMPTON, } 


Caution : Infringement of Patents will 
be vigorously prosecuted. 

Descriptive Circular, with full informa- 
tion, Mailed Free on Application. 


PLEASE MENTION AMERICAN MACHINIST. 





«~_STERLINC_» 
EMERY WHEEL MFC. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 


co. 














with or without Wire Web. 
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FITCHBURG MACHINE WORKS, 
FINE MACHINE TOOL BUILDERS, 
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A. Book Department. 


oe ¢ @ 


The AMERICAN MACHINIST has bought and 


sent to subscribers thousands of books. We are 


constantly being requested to buy something 


for subscribers—especially for those in foreign 
countries. 

In order to make it more convenient for our 
subscribers and ourselves, we have decided to 
open a Book Department. 

A list of mechanical books that we especi- 
ally recommend, will appear on this page 
shortly. In the meantime we stand ready to 


furnish any mechanical book at regular prices. 


¢$¢¢ @ 


The American Machinist, 


256 BROADWAY, 
New York. 
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: SIZES 14T0 42°. - 
The entire index for feeding & screw culting is obtained instantly, 
without removing a — year. Extensive feed thread culting changes. , 


| The change gears are - 
im 
mounted ona short ™ 
. shaft running in‘ 
t bearings at both ends 
“All feeds are 
graduated. 


* 
il 


Large hole in spindle 


Taper altachment 
set or released 
by tightening 
or releasing 
only one screw. 


SHE LODGE. SUPLEY  MACUNE Tool 7 Ls 


- G. INCINNATI, O110. L.A. 
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The Cost of Advertising is the poorest of all means of gaging 
its value. 


The ad that costs little and brings unsatisfactory returns is 
more expensive than the higher priced one that pays in proportion 
to its cost. 


It often. happens that the ad that costs the least is the most 
expensive. 


Advertising in the American Machinist may cost more, but 
it's far the cheapest. 











That is, if you want to sell machinery—it’s not a good 


medium for selling patent medicine, umbrella frames or straw hats. 


Let us send you American Machinist, 


the “ Story of a 


Keyed Ad.” \ 
eyed AAC 256 Broadway, New York. 
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Piles Cool Works Company, 27 2%:... 
dB 


and Sizes. 





Machine Cools, All ‘Types 


Invite Correspondence. 


Main Office and Works: Hamilton, Ohio. 


Have Interesting Literature, Photos, Etc., to send. 
Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 








MANUFACTURED BY 
TEIE G. A. RAW CO., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fay & Egan Co., . - % South Canal St Chicago. 
St lisle & T €o., 193 Bank Street, Cleveland. 

MACHINERY E. A. Kinsey & t Tureey © ‘$97 West 4th Street, Cincinnati. 
ee ped bs 2 eee EE ine Si ie York City, 
weeds @¢ oe * % reet, New Yor' Ve 

SAMPLES. Schuchardt &’ Schutte, + Berlin, C., Germany, 





THEW. P. Davis MACHINE Co. 


Builders of Fine 
ENGINE LATHES, 
From 12 to 30 inch swing. 


UPRIGHT DRILLS, 


From 10 inch Sensitive to 

39 1n., with B,. G. and P. F. 
ALSO 
KEYSEATING and 





CUTTING-OFF MACHINES 
ROCHESTER, N. Y., U.S. A. 





Send for Circulars and Photographs. 


Won chlic AE Sup PHILADELPHIA. 


q AVE THE NEW TOOL GRINDER No. 2? 











“Every machine running in your works is a monu- 
ment to your intelligence or ignorance—a money maker 
or a money eater. 


The Flat Turret Lathe will do nearly all of your lathe 
work under 2 inches in diameter and less than 24 inches 


loog. It will save $1,000 to $1,500 over lathe work, anu 
$400 to $600 over any other turret machine. Sold on 
guarantees. Our own representatives will call on re- 


quest. ‘Rapid Lathe Work” sent free. 
AAA 
JONES & LAMSON MACHINE Co. 
Springfield, Vt. 





™ ACME 








MANUFACTURERS ¢ OF. 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 





THE CENTRIFUGAL SAND MIXER ? 
YOU THE VICARS’ MECHANICAL STOKER ? 
EXAMINED & establishment. 
Descriptive Circulars Mailed on Application. 


GOULD & EBERHARDT, 


These may be seen in operation at our 
NEWARK, N. J. 











New Patent Extension Base and Support. 20 SIZES AUTOMATIC 
13 STYLES AND SIZE 

E 

SHAPERS CEAR CUTTERS 


TO CHOOSE FROM. 





TO CHOOSE FROM. 


MATIC BOLT CUT- 


TERS, Cutting from 
1-8 in. to 6 in. _ 
ALSO SEPARA 

HEADS AND D DIES. 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


FOR EVERY SERVICE. 











BOILER FEED PUMP. 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
BOSTON. 


NRW YORK. CHICAGS, 
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VOLUME 19. 
Quick-Opening Throttle Valves. 


BY PETER H. BULLOCK. 
Perhaps there are no other parts or 
appliances pertaining to stationary steam 
engines about which there is so much uni- 
formity of shape and style as the throttle 
valves usually furnished with them. Ther: 
are now before me the catalogs of eleve1 
engine builders, and the feature of th 
throttle could be interchanged in most of 
them, about the only noticeable differen« 
being in the length of the stem and styl 
of yoke. There are a few, however, whos: 
designers have broken away from the 
stereotyped style and show some specially 
arranged or lever-operated valve. 
Although it is usually good practice to 
operate a throttle valve slowly, there doe 
not seem to be any necessity that its con 
struction should be such that it cannot be 
operated quickly in case of 
the fact that 
should not be 


emergency 


In other words, a valve can 


be opened quickly con 


sidered as an excuse for any lack of judg 


ment in that direction. On the contrary 


it should be possible to perform quickly 
that it 


any function about an engine 


necessary to do at all. 


Two out of four fly-wheel accidents 


within the past few years, the circum 


stances of which were carefully looked 
into by the writer, might, and in his judg 
ment probably would, have been averted 
had the means been at hand to have very 
quickly closed the throttle valves of the 


engines. Eight and ten-inch throttles, as 


made by most engine builders, require 


from eight to sixteen turns of the wheel to 


fully open them, depending upon whether 


the valve is a globe or angle and upon 
the pitch of the screw. It can be said t 


the credit of the builders that these valves 
7 


are usually well made, even if there ts 


utter lack of originality in their desig 


The stem is usually of a length sufficient 
to bring the wheel mor less cot 
venient to the hand when at the starti 
bar, except in cases where the regulat 


ré rds 


are in the way 


adopted this prefix as most adequately de- 


scribing the literary productions issued by 
some dealers whose actual stock is usually 
found to be in inverse proportion to the 
size of their catalogs. I have such a one 


before me now, containing 678 pages, and 





received the valve and traced its gene 
alogy by means of the shipping tags and 
express pasters until | was able to identify 


the makers and the locality where it came 
mystical “O. K.” 


I realized tl at each trans ship 
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ever, so far as I know, do not introduce 
any special features of style or shape to 
better adapt them for the different places 
and positions for which they may be 
wanted. 

In order to show the position of the 
lever in relation to the other parts of a 
Corliss engine, the accompanying . half- 
The valve is closed, the 
lever being in easy position to be grasped 
by the left hand while the right is free to 
work the starting bar or injection gate. 
When the valve is open, the lever swings 
about as much to the right as it is now 
shown to the left. The first movement 
of the lever opens an auxiliary on top of 
the main valve, thereby relieving in part 
the pressure and making it easier to 
operate. The throttle which this replaced 
was a good substantial affair, made by G. 
H. Corliss, the most objectionable feature 
being that the wheel was located just be- 
hind the longest regulator rod, and over 
or under which one had to reach and turn 
ten times in order to open or close it. In 
the cut the wheel is shown suspended in 
exactly the position it formerly occupied. 

If anyone sees any beauty in the graceful 
the lever, I will blushingly 
acknowledge the compliment, as it was 
made by myself to take the place of a 
shorter and rather plain one furnished by 
the makers. 


tone is shown. 


curves of 


A A A 


Bicycle Tools—XXIX. 


The construction and finishing ot 
the bicycle frame, including the consid- 
eration of stampings, castings in malle- 


rUBE.-MILLING MACHINE 


iron or mitis metal, and drop- 


able 
forgings for the joints and crank-hanger, 
brazing fires, spelters, pinning drills and 
pickles,.the sand blast and filing and tru- 


ing fixtures and tools and_ polishing 





STIRLING 
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means and methods, would, if treated at 
such length as to fully cover the subject 
in all its branches, make a book of re- 
spectable size; indeed, if this book includ- 
ed, as it properly might, frame tube mak- 
ing machinery, the book of the cycle frame 
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to give selections from the best practice, 
leaving varied aspects of the subject to 
be treated piecemeal in the future, under 
separate headings. 

The first cycles had wooden frames, 
which quickly gave way to solid wrought- 





Fig. 185. 
would become a bulky volume, and even 
then would demand an extensive appen- 
dix to represent wood cycle frame con- 
struction and the one-piece casting in 
which the frame is poured from that un- 
specified alloy given the trade name of 
“Luminum,” and said to contain 94 per 


SHOPS Fig. 186, 
cent. of aluminum, and to be, weight for 
weight, considerably stronger than steel. 
Obviously, no comprehensive effort of 
such magnitude could be printed in these 
most that can be done is 


columns; the 


JOINT NIPPLE HOLLOW MILLING 


WESTERN WHEEL TIP-OVER JIG. 


iron forgings, succeeded by wrought-iron 
pipe welded up, which in turn was dis- 
placed by the structure of drawn-steel 
tubing with brazed joinings, which is now 
commonly regarded as the final possi- 
bility of excellence in cycle-frame con- 
struction. 





SHOPS 


LOZIER 





Serious efforts are being made to es 
tablish the fitness of wood as the material 
of the entire cycle frame. A wooden 
tube 114 inches outside diameter by 34 
inch inside diameter is said to be much 
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stronger in every way than a steel tube 
of the same diameter and equal weight, 
and it is also claimed by the advocates 
of the wooden cycle frame that round 
hick- 
natural 


solid staves of our best American 


ory, either “laminated” or 








Fig. 189 


growth, offer far more resistance to those 
strains which the cycle frame must en- 
counter than the same weight, extent and 

I am not aware 
tests 


diameter of steel tubing. 
that any 
these assertions as to the relative strength 


authoritative supporting 
of wooden and steel-tubing cycle frames 
have ever been made; I do know, how- 
ever, that wood frame cycles of ordinary 
weights have successfully endured hun- 
dreds of miles of rough road riding, and 
that the the 
wood frame are not questioned even by 


strength and stability of 
the steel-tube frame makers. 

“Steel is not a term of closely 
defined 


cyc I 4 


tube” 
mean in 
from a 
in the most careful 


specification. It 
construction 
seamless tube drawn 
manner from planchets of the most suit- 
able compound of pure iron and carbon, 
by the most perfect machinery and best 
labor which money can buy, or it may 


may 
anything 


nean strips of very inferior sheet “steel” 
rolled locked 
ously and substantially, to form a more 
hollow 


can be brazed together into the 


and more or less ingeni 


or less perfectly round piece 


which 
similitude of a serviceable cycle frame 
There are “cheap” cycles on sale which 
are a disgrace to all concerned and would 
be a misfortune to the recipient if they 
the 


poorly-made cycle is commonly 


were given away, and frame of a 


“scamp 


ed” to the last degree of 


duction. 


dishonest pro- 


Passing all the variations of tubing, the 


question of frame “joints” is the next 
important matter. Joints are divided 


COLUMBIA FRAME-PINNING 
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broadly into the two classes of “stamped” 
and “solid” The stamped 
joints are made of sheet steel, cut and 
formed by 
with annealing to follow each pass, ex 


cept the last, through the dies, 


it? 


construction. 


repeated press operations, 


in the best 
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practice. These joints vary greatly in 
quality, according to the honesty and 
skill and ingenuity of their makers. The 


best stamped joints are fine examples of 
sheet-metal shaping, and while somewhat 








LOZIER 


FRAME FILING 


Fig. 192 


cheaper than the best solid joints 


stamped joints can be safely classed as 
component parts of highest grade cycles 

Solid joints are made of malleable iron 
mitis metal cast 


Mitis metal is 


quits \\ ) Ss DIN ao thre née ec 


castings, steel castings, 


ngs and drop-forgings 


LOZIER 


19-737 


approach to steel forgings in the form of 
castings, and is regarded as much supe- 
rior to cast malleable iron. 

The solid joint is brought as nearly 


as possible to outside finished shape in 


the forging, and 


original casting or drop 





RIG 


FRAME-PINNING 


is reduced to a very thin shell by drilling 


jigs, 


and internally in which 


often hold the joint for the first drilling in 


reaming 
which and 
the 
edges of its circular ends. At the 


Wheel shops, Chicago, a 


screw-adjusted cups, grasp 
circumferential 


West- 


dk yuble, 


center the joint by 
ern 


“tip-gver” jig is largely used, shown in 


Fig. 185 The 


this jig has two work-holders, vibrates on 


work holding piece of 


a pivot and can be latched in two posi- 
tions, so that while one piece is being 
drilled the other work-holder can_ be 
cleaned and have a piece put in it ready 
to tip up under the drill guide and be 


worked, while the first-used work-holder 
This 


tip-over jig is regarded as a very valuable 


is being emptied and filled anew. 


time-saver at the Western Wheel, where 


labor is closely watched. 


Joints are finished outside by turning 


in the lathe, hollow milling, form milling 


and filing. Fig. 186 shows a hollow pin- 
tooth or 


with single inserted cut- 


tool. 


11 
mill a 
ting lately put in very satisfactory 


use at the Lozier Toledo shops, shown at 


work in an upright drill spindle. Flooded 


lubrication through pipe P. 


The tube is cut to length in a great 
variety of machine some special, as in 
Fig. 187, from the Stirling shops, or in 


the form of drill pre attachments, one 
of these made by Perkins, of Grand 
Rapids, Mich. In the Perkins tube cut- 


ter the tube is laid on the two rollers, to 
an end gage for length, and is cut by the 
revolving, plain-edged circular knife 


n over the roll the knife or cutter 
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INTERMEDIATE 


arbor carrying at one end a fluted reamer 
for burring the inside of the cut tubes, 
the other 
guiding stem to go inside the cut tube, so 


and at end a face mill, with a 
that with this cheap little affair in an up 
right drill press, frame tubes can be very 
rapidly cut off, burred and squared up 
This device was illustrated and described 
on page 431 

In some shops the parts of the entir 
frame are assembled in a jig which holds 
them securely together in correct posi 
tion while pin-holes are drilled through 
the joints and tubes and wire pins are 
driven therein, so that the frame parts are 
well held together while the joints ars 
successively brazed. Such jigs are shown 
189, from the Columbia shops 
and Fig. 190, the 
The Columbia frame assembling jig is on 


in Fig. 


from Lozier factory 





FRAME-TRUING—G., & J 


SHOPS 





Fig 


eR PFRAME-TRUING 


1%. TUBE TRUING 


FIXTURE 


*RAME-TRUING FIXTURE-—G., & J 


SHOPS 


top of a wheeled table served by a station 
ary drill spindle; the Lozier jig is station 
ary, and the pin-drill spindle is rendered 
universally traversing by carrying it at 


the free end of two vertically-jointed, 
horizontally-vibrating drill arm members, 
all as clearly shown in the engraving, 
this being a very easily managed and sat 
isfactory arrangement of jig and drill 
In some shops the frame is brazed up in 
sections, with intermediate truing opera 
tions, as shown in Fig. 191, from the 
Gormully & Jeffery shops. It is 


obvious that it may save severe adjust 


quite 


ing strains in the final truing-up if partial 
assemblings of frame sections are brazed 
up and trued This 
method of assembling means also partial 


separately. partial 


finishing, which is in many cases more 
easily performed on a frame section than 


FIXTURI 


ING 


FORK-TRI 
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if the same piece were to be filed up aiter 
it was in the completed frame 


Brazing and the sandblast will be 


treated as brazing will not 


separately, 
bear a condensed treatment. The frames 
come finally from the sandblast or braz- 
In the 


Columbia the frame filers work on rows 


ing pickle tub to the frame filer. 

closely placed 
the 

many shops the frame filers work at com 


of common vises on 


benches running across 


room; in 
mon vises on benches next the windows 
In one or two instances the filers are put 


on benches running fifteen feet 


yr twenty 
into the room, at right angles to the regu 
bench; this is a 


lar wall convenient ar- 


rangement for gangs, who thus 
three sides of a hollow square about their 
The 
filing floor vise and file stand, with work 


1Q2 \ ri 


Vises 1s 


occupy 


common work floor. Lozier Irame- 


man, is shown in Fig of in 


dependently supported placed 
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use of the square and surface gage, and 
enables the frame adjuster to test every 
line of the frame with ease. Frame-ad 
justing is generally very carefully and 
faithfully performed, as frame variations 


} 


lead to vexatious delays in assembling, 


and it is a rare thing for a very impertect 


alignment of frame members to leave the 
truing fixture. I noticed invariably 


however, that the best shops true frames 
the the 


passing a frame until the gages slip in 


with most care, workmen never 
and out of place with perfect freedom 

the fork truing 
the & Jeffery 


196 shows the method by 


Fig. 195 shows front 


fixture used in Gormully 


shops, and Fig 


which a tube not perfectly circular is 
brought to correct shape in the same 


Two hard maple blocks having 


the 


shops 


hollows accurately bored in lathe to 


exactly the outside size of the tube to be 


rounded up, are put in the vise as shown 


machine, with miter ge ittached, 1s 
driven underneath by worm gear and 
worm which are not own in cut This 
miter gear drives two s ir gears as 
shown, and, passing to the right, there is 
a pair of oval gears with shafts in the 


centers, giving an acceler 
revolu 


each half 


to 


tardation altern; 


The 


drives the pin 


itely in 


tion. spur gear next the right 


ion below, which is on the 


end of a shaft passing through to the ex 
the 


treme right, when it drives sprocket 


wheels above by means ota 
ning “quarter twist.”’ 


At the right of the previously mentioned 


spur gears are seen a worm wheel and 
worm, intermittent pur gear L pair of 
helical gears on shaft at right angles to 
each other, and, finally, a pair of special 
gears with teeth of widely varying pitches, 
by which a very peculiar motion is ob- 
tained 





the side-w: vise 


out ten back ot 


leet 


benches, and gives each workm: 


in plenty 
of room and easy working postures for all 


; 
fh sur 


dithcult-to-rea 


bled 


laces Ol 


Irame 


ing jig or fixture or table, which is alike 
in no two shops, so far as I have see 
Fig. 193 shows the Gormully & Jeffery 


frame-truing fixture, which may be take 


as a type of the vertical form of this tool 
while — the “Columbia’ employs th 
most elaborate and costly form I hav 
seen. My photograph of the “Columbia” 
frame-truing fixtures is on too small a 
scale to reproduce effe ctively; thev are 


built, stand on individual 
and 


tool-making 


magnificently 
beautiful examples 


The 


iron tables, are 


of art in Lozier de 


parts from the usual vertical form of 
frame-truing jig, and takes the suriace 
plate for a basis, as shown in Fig. 194 
This form gives facilities for the ready 


A COLLECTION OF GEARS 


distortion, and the 
back 


arc otf vibration; 


the tube 


embracing 


ime is then rocked and jtorth 


through a convenient 


1S closed so as to make the tubs 


the vise 
turn pretty hard, and it heats 
dent 


very rapidly, 


and a very considerable or flatten- 


ing of the tube disappears in a surpri 


ingly short time under this simple “mov 


ment cure” treatment 
HvuGH DOLNAR. 
~ A A 
A Collection of Gearing. 
The engraving presented herewith 


by 
exhibition 


the 


collection of gearing made 


Works for 


but which is, at 


shows a 


; ; 
Boston Gear 


the 


purposes primaril 





same time, useful as a sample collection 
and to illustrate various motions obtain 
able by gearing. The group contains 
nearly every style of gear that is in com 
mon use and many styles not usually seen. 


The vertical shaft at the center of the 


\t the it niter 
eal 1 ee | or on paralle 
haft t t ttent wheel an 
pinion, ellipt nd train of sp 
\ ] P W thy ’ ’ it 
a a Oo 
Probably entific di ry 
S eve ) t to practi il use 
that of t “X-1 \pparatus for 
levelop t these rays a1 
w reg ed tor use in 
gery, and it ported that the British 
War Office ipplied the surgeot of 
hie Nil pag { Like pparatus 
scientistS are as tar 5 ever, apparently, 
oma kno ( just what these rays 
The name 1 manifestation of this 
onora 1 b Stand wr the 
iknowt1 ntit t name “X-ray” 
simply 1 that i ture of the rays is 
unknoyw What t-ray’’ would ex 
' ‘ 1 
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Lathe Work Support. 


BY JOHN RANDOL, 


The engraving shows very clearly a 
lathe 
Pond 


photo- 
Plain- 


long work 


the 


support for 
graphed from 
field, N. J. 
This adjustable work support was de- 
vised by Mr. Isaac E. Houston, who has 


shops, 


for many years made the long screws at 
the Pond shops, and it was made to meet 
the requirements of his own daily work. 
As all 


der pieces well know, such work must be 


lathe hands who make long slen- 


at frequent intervals, and the 


should be 


and 


supported 
supports so devised as to be 


easily quickly moved to various 
positions on the ways and so as to be 
quickly adjusted to the correct height, 
and should also stay in place after they 
are put where they are wanted. 

This support consists of a saddle fitted 
to slide on the inside V's of the lathe bed, 
having a bored upright fitted with a hand 
clamping screw S. To the bore in the 
the little the round 


a flanged block-carrying table 


upright of saddle 
shank of 
is fitted to slide; the round shank is flat- 
tened on the side next to the hand screw, 
and the flat is made wider at the bottom 
than at the top, so as to tighten up on 
the screw if it slides down, which makes 


it stay in one place with only an easy turn 
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block IV just as high as it needs to be, 
round holes are drilled in the front side 
of the table shank, and a long lifting pin 
P is provided to fit those holes at the end 
and be used as a lever across the fulcrum 
F, screwed to the front side of the up- 
right on the saddle; the top of the fulcrum 
is lightly hollowed out to keep the pin 
from sliding off. Long work of this kind 
is commonly supported in a very uncer- 
tain manner by piling up wooden blocks 
lathe V's, work 
supported it is always liable to wiggle 


on the and when is so 


the wood blocks out of place. 

The fulcrum block was an afterthought, 
and might well have been made a part of 
the 
batting on afterward. 


original saddle casting instead ot 

The lifting pin has an eye at the front 
end, which surrounds a stud in the saddle 
when not in use, the back end lying be 
tween two other studs, all cast on the top 
of the saddle, so that the lifting pin will 
not jar off the saddle when not in use 
I think there were three or four of thes 
supports under the very long feed screw 
which Mr. Houston had in the lathe wher, 
the picture was taken, and perhaps hali a 
dozen such supports would be enough for 
a shop. They might be made to fit any 
lathe by having only the front member 
saddle V'd on the and 


of the bottom, 








LATHE-WORK SUPPORT 


flat 
wooden 


on the holding screw S. The 
of the table the 
block W is flanged or has a raised border 
all around it, so that the hollowed wooden 
block the work 
slip out of place, or, as might happen 


top 


which carries 


which supports cannot 
when supporting a long screw as shown 
in the picture, be screwed out of place 
by the revolution of the work. 


the wood 


easy to lift 


To make it 


leaving the back end flat to sit on top of 
the back V. As they would generally 
be most used on one or two lathes in a 
shop only, perhaps it is better to fit them 
on both V’s, as Mr. Houston has done. 
Either the “Houston lathe 
support” is worth remembering 


work 
and 
slender 


way 


worth copying wherever long, 


rods, shafts and screws are often put in 
the lathe. 
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Radial Drill with Reverse Motion 
for Tapping. 

In our issue of July 5, 1894, we illus- 
trated and described a radial drill made 
by Wm. E. Gang & Co., of Cincinnati, 
and we give herewith an engraving of so 





REVERSE 


MOTION ARRANGEMENT 
RADIAL DRILLS 


FOR 


much of the machine as is necessary to 
show the new arrangement of gearing by 


by which the motion of the spindle is 


reversed when used for tapping. <A 
used, 
thrown by the short lever seen in front 
of the saddle at the left. 
a + 
Rope-Driving Arrangements. 

One of the technical papers which has 
discussed the question of rope-driving as 
applied to electrical work, draws attention 
to a claim made by the upholders of direct 
connection, that for dynamos exposed to 


double-end clutch is which is 


great and sudden variation of effort, the 
elasticity of the ropes tends to cause them 
to assume a wave line on the slack side, 
which tends to throw the ropes off the 
driven pulley. There would appear to 
be a twofold reason for this: First, a want 
of sufficient stored mechanical energy in 
the dynamo itself. Ona sudden accession 
of load the revolving armature is quickly 
brought to rest, or tends to be so, and it 
must make a big demand upon the ropes. 
In fact, the energy of the engine fly-wheel 
is communicated through the ropes to the 
This is 


there should be a fly-wheel on the spindle 


dynamo. not as it should be; 
of the dynamo to yield up its stored energy 
as soon as the armature is exposed to extra 
But apart from this action there 


is the second cause, viz., unsuitable ar- 


stress. 
rangement of ropes. My own experience 
is that in the majority of cases of rope- 
driving, outside the textile districts, things 
are so arranged that the lower or driving 
side of the ropes is horizontal, or nearly 
so, and the slack side slopes down toward 
the driven pulley 
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Now let this action be traced to its con 
clusion. We will suppose a 28-foot drum 
with the ropes 
Let the 
distance apart of the pulleys at the crown 


and a 6-foot driven pulley, 
horizontal on the driving side. 
Take the rope speed as So feet 

Then it 


be 50 feet. 


per second. will require five- 


eighths of one second for the rope to 


travel from rim to rim. Under 
of gravity a rope will about 6 feet in 
this time. But tl 


1e rope has got to fall 22 


feet, and it follows therefore that the ten- 


dency of the rope as it mes to the 11 
T 

S 
> - 

Tight Side of Ropes A a. uv 

Fig. J 
BAD PRACTICI 

mediate crown of the big drum is to tr 


so as to land at a height of 16 feet (or 22 

6 = 16) above the top of the driven pulley. 
Now, when the rope is suddenly made 
the 


side for a wave to be thrown into the rope 


very slack there is length on slac] 


This wave is readily formed in an upward 


curve by the centrifugal tendency of the 
rope as it comes over the big drum, and 
the wave tries to travel forward horizon- 
tally. As we have seen, gravity hauls it 6 
feet the 


pulley; but of what use is this when the 


lower before it reaches driven 


energy of the wave still keeps it up and 
there is yet another 16 feet to be accounted 


for by gravity? I do not, of course, mean 


to imply that the wave is 16 feet high, but 
simply thatthe rope inertia, if uncontrolled 


by the tension, would account for such a 


position, and that gravity is shown not to 
be equal to the task of reducing an up 
ward wave to a hollow. 

We 
will put the dynamo up and keep the en- 
the 
driven pulley at the crown is only 2 feet 
We shall now 


perceive that any wave coming over the 


Let us now consider a better design. 
gine lower down, so that the rim of 
lower than the driving rim 


driving rim will be hauled down by gravity 
a distance of 6 feet, or to 4 feet below the 


rim of the smaller pulley. The accom 
panying figures will perhaps explain my 
meaning more fully 


In 


taken as showing possibly where a suffi 


Fig. 1 the dotted line may 
would actually pl: 
the 


not be higher than 


ciently slack rope 


itself 16 feet above lower pulley. It 


could this unless it 


leit the large pulley well before it had 


as the crown Che 16-foot 


travelled as far 


position is that assumed where the rope 


just gets free of the groove at the top of 
ower line 


the vertical diameter at 7. The] 
] C th 


shows how in actual practice the rope 


really behaves, being kept so far under 
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control by its tightness; but there is still 
the throw over the small pulley. 

rake now Fig. 2, when the conditions 
are reversed Phe ope will st 0 Ieet 
in the course of its journey, but in so doing 
t will, if slack « h, reach the position 
of the dotted lin rked n. It tighter, it 
would take t rve m; but its tendency 
will be towat n and towards running 
into the face of the driven pulley, as shown, 


to 


on this pulley when it 


actually going 


th + iran 
ust the opposite trom 


Gravity is cheap; why not utilize it: 
h in overcomin 


In 


we can 


it and in 


red 
the case of 


We spend muc 


counteractins 





driving ropes and belts compel 


two pernicious influences to become our 
aids, for we can utilize gravity to eliminate 
the nasty throw of the rope wave, and we 
use the centrifugal tendency of thi 
rope to pull it out of the grooves. Now, 
in Fig. 1, centrifugal action does this, but 
it makes the wave. In Fig. 2, with ordinary 


tion does its 


rope tightness, centrifugal ac 





proper work, 


rope in a falling curve—not in a rising 
one, 

In cotton mill work, where the various 
ropes from the large drum are led off to 


second, third, fourth 
trace 


the pulleys in the first, 
and perhaps fifth floors, one 


may 
assumed by the ropes, 


n the 


ticed whe 


ascending ropes hang steadily on tl 
slack side and run right o the face o 


the driven pulleys, the ropes to the lower 


room have a waving motion and are evi 


dently not hanging in what I would term 


floating along 


a gravity curve, but are 


Level of Top of Large Rim 


F 


Fig. 2 
rHE BETTER WAY 
| admit them to rise 
ime action is to be seen, of 
] 


and 


Exactly the S 


course, in belts, these appear to float 


downward when the driven pulley is low, 
and there is much flapping and cracking 


and imprisoned air is blamed for it, where 


as it is the upward tendency of the be 


imprisons the air, and with proper at 
rangement the belt would curve into the 
face of the pulley just ropes do. In my 
opinio where the driven pulley must be 
placed ow, I t nk Iw ild | 
so that the lower or horizontal sid ft 

ropes were the k sides Thus, in Fig 
1, I would reverse the direction of rotati 

rather than have so severe a drop as 16 feet 





tiie W ( ence tne 
S l a \ the 
( ( S ble to it so do 
ppage O 
e { p y, the two sides of 
t pe W d sume the same tension, 
1 tl i I \ yf we would 
SI Phe ven pulley would thus be 
4 | y { the i ’ Ss aitel 
itely o shrinking pping 
i Lrip] p! duc evere 
s] That sé tio ore or 
dl r lamp 
( 1m \ t rive rise t I l 
of t \ pe driving; but thi 
+ |} \ the des one! t W | 
the mat \ e who | 
b y cde I charg ght do 
vorse than us¢ the minimum of 
extensil \ utely inextensible 
rop¢ | { 4 t { | ild 1 | y 
waves ¢ t But tl remedy 
| I the pe \W 
educed t 40 econd, it would 
then re I o tra the dis 
tance betw tl pulle crow | 1'4 
SCC nt \ l al l if 
fer I I or 25 teet, 1 | I 
WV | ‘ y r da design ra 
rope t 40 eet V ty ig « Ss 
, ve \ Ro feet ‘rr in each case 
tne rop \ 1 t nd to rrive below the 
crow € SI [ yin Fig. 1 y, 3 
leet t 4 feet in Fig. 2 
It easy matter to calculate the posi 
tion towards which a free rope aims. There 
re given the distance apart of the pulley 
( wi i d he peed 0 the rope This 
enables the tim flight from 7 to S to 


be determined. Gravity pulls a body down 
: when f¢ 


Thus, in half a second the fall 


(2 16 feet is the time in seconds 


from hori- 
In 2 


10 I or tour teet 


64 feet. In 1 seconds it 1s 
the time 


So toot 


t doubk 
the 
Fig. 1 double 


we 
between the pulley centers, 


therefore, 1 


the distance 

we shall secure a fall of 25 feet and render 
he arrangement ifer, though such a 
ength implies a good deal ot lack in the 


Clearly, a design is a matter in which 
there may be a good deal of compromise 
between height, speed and distance In 
Fig. 1 ir exampl we are tied to the 
relative pul enter ve mig ht reduce 
tine lrum d eter to 18 feet and 4 
eet | 1 reduce the difference of 

el by 4 feet, and vould reduce 

‘ wad ef rant » about 54 feet per 
The total drop would bi ? 4, 

ite t. and the er ty drop would be 
that, though not right, 

thi ild | improvement of 14 feet 
| tion t ree rope would tend to 


leet 


take al t] riven pulley At 54 
lierior 


d . ¢ little +f ny iT 


‘ + t d ome engineers 
ld that t r of friction wear 
{ ' | pensate for t mall 





742-24 


reduction of efficiency—small, because the 
centrifugal tension at 80 feet has already 


gone beyond the benefit accruing from 
further velocity. Starting out with the 
basis of Fig. 1, we might reduce and lower 
the large drum, raise the small drum and 
lengthen the line c. In practice it happens 
that the ropes get made tighter; this can 
only be a remedy so far as the tightness 
is such as to pull the ropes into a down- 
ward direction as they come over the large 
drum, and it is a clumsy and wasteful 


method of endeavoring to cover bad de 
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200,000-Pound Autographic Testing 
Machine. 


We present herewith an illustration of 
a testing machine which the manufactur- 
ers state represents the very highest at- 
tainment of their establishment; that is 
to say, it is the best testing machine they 
know how to construct. 

The top head is of cast steel, mounted 
on heavy columns which bear directly 
upon the scale table. The upper table 
rests upon a series of eight knife-edges 
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of these nuts are quite long for durability, 
representing about 13 inches in length in 
the two nuts, and are carefully fitted by 
gages and special tools. The thrust bear- 
ings of these two screws are taken up on 
a series of hardened steel balls, revolving 
between two grooved steel plates. This 
anti-friction arrangement has _ proved 
highly satisfactory. 

On each screw is a large spur gear run- 
ning with a smaller pinion, and in this 
pinion shaft is a large bevel gear whose 
pinion is on a shaft projecting into the 
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200,000-POUND AUTOGRAPHIC TESTING MACHINE 


sign Yet the good design is so small, 
and the utilization of gravity so entirely 
rational! 
W. H. Boorn., 
, A A 


It is reported that there is a surplus « 


bicyeles in the country this season, many 
of which are being exported to England, 
and that their effect has been quite percep- 
tible on the market there, and, in fact, has 
broken it to some extent \merican 


} 


competition is becoming a feature over 


there 


of the main levers, which are of the best 
steel, hardened. There are two main or 
load levers of great strength, arranged 
in such a way as to be of nearly equal 
length, thus insuring stiffness and avoid 
ing unnecessary vibration, which would 
obviously follow in the case of a long 
lever. They transmit the pressure to an 
intermediate lever, and thence to the 
weighing beam. 

The lower head is operated by means of 
two powerful screws, revolving in brass 


nuts secured to the head The bearings 


box and transmitting the power from the 
gears outside of the box Behind the 


main bracket of the machine are twelve 


gears and three clutches operated by 
levers in front of the machine, by means 
of which the speed of the machine is 


changed. In this same bracket are two 
friction pulleys, driven by open and 
crossed belts, respectively, and op rated 
by the controlling lever, which starts, 
stops and reverses the machine. This 
lever, in combination with the three other 


clutch levers, furnishes eight pulling 
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speeds to the machine and the same num- 
ber of reversing speeds, though usually 
only the fastest speed is used in reversing. 

There is a balanced lever that holds the 
lower grips and by which they are forced 
into position, and a series of liners with 
the wedges to suit variations in the sizes 
of specimens. There is also a balanced 
lever on the extreme top of the machine 
which carries the upper grips and by 
which they are placed in position. On 
account of the height of this machine, and 
in order that the beam and tools may be 
within handy reach of the operator, it is 
recommended that it be sunk into the 
floor 1434 inches. Where this is not pos- 
sible, a platform 1434 inches high can be 
arranged to accomplish the same purpose 

This machine is entirely self-contained 
and there are no screws that pass below, 
requiring any opening in the floor. All 
the starting, reversing and stopping levers 
are handy and convenient to the operator, 
who has the machine under perfect con- 
trol, and at the same time he can observe 
the movement of the beam, action of the 
automatic parts, and also the changes that 
may occur upon the specimens being 
tested. 

The extreme height of machine is 8 feet 
10 inches; extreme width 3 feet 7 inches; 
extreme length, 9 feet 9 inches. It will 
take in tensile test pieces 30 inches long 
down to 8 inches in length over all, with 
25 per cent. elongation for 30-inch speci 
mens; round specimens, 2! inches diam- 
eter and less; square specimens, 3 inches 
and less; flat specimens, 4x1 inch and 
less; transverse specimens, 36 inches long 


by I2 inches wide or (‘ess compression 
] 


tools, 8 inches diameter with 21'4-in 


1 


hardened steel centers compression 


specimens, 24 inches high and less 
Che speeds of the machine are as fol 
lows, at 225 revolutions of pulleys: Speed 
for setting head, 9 inches per minut 
quick speeds for testing, 3'4 and 2'4 inch 
per minute; medium speeds, 1 and 34 inch 


ver minute; slow speeds, 1 inch in three 
t 


minutes, I inch in four minutes and 1 it 

in twelve minutes Che last named speed 
is used principally for crushing tests, 

the fastest speed is not recommended for 
any test; it is only for setting the head, th 
extreme range of motion of which is 2 
feet 6 inches These sp eds have beet 
ranged as a result of the experienc: 
experts in daily work, and are believed to 


cover all the requirements of practice 


This machine, as illustrated, is strictly 


automatic and autograpl ind is show1 
with a Riehlé-Gray autographic attacl 
ment. This consists of the attached bars 


- 
imen and the system ot 


shown on the sp 


levers on top of the machine, by which ex 


tension of the specimen is autographi- 
cally recorded This apparatus is fully 


described by its inventor in Vol. XIII of 


the “Proceedings of the American Society 


of Mechanical Engineers.” 
The machine 1s made by Riehle Bros., 


Philadelphia, P 
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Some Features About the Belgium 
Engines of H. Bollinckx. 


BY PROF, JOHN E, SWEET. 

When the report was published in the 
“American Machinist’ some months ago 
of a test of a single-cylinder condensing 
engine, about 17 by 34% cylinder, 80 
revolutions, built by Mr. H. Bollinckx, 


of Brussels, giving a horse-power, on a 
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re beli« ved 


t equal 


1 14 
\ 


In commenting on these results and 


other engines, Mr. Bollinckx emphasizes 
the importance of an active steam jacket and 
does exactly what I believe the best au- 
thorities here condemn; that is, takes the 


steam from the jacket itself into the cylin- 















































little over 1514 pounds of water, which der. If he gets the results and we do not, 
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LONGITUDINAL SECTION OF CYLINDER ASSEMBLED 
certainly exceeded in economy at least then the natural inference would be that 
most single-cylinder engines, ii not the we had better change our theory. One 
best ever tested here, I asked the builder explanation is that the circulating Jacket 
7 Ia‘ f ] ] ) 
for some description of the engine. Inre- prevents accumulation of air, which 1s no 
sponse, one of his catalogs, with various doubt tru But the thought has come to 
] +] noh wl her it 
documents and a personal letter, were me (and 1 but a thought) whether it 
received, which in substance set forth that may not be possible, in a cylinder, in 
the results were obtained from an engine’ which t eat the jacket it rest, 
wherein the subject had been thoroughly that the water of condensation torms on 
studied, mechanical arrangements used to | irface and retards the transm 1 of 
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much more efficient than a plain one, and 
Mr. Bollinckx uses a cylinder embodying 
this feature to a certain extent, as will be 
cut shown in Fig. 1, copied 
If this water 
except in the writer’s im- 


seen by the 
from his catalog. film of 
exists, 
it would in a measure explain 
why the ribs show such gain, as the water 
Figs. 2 and 


3 show the two parts of the cylinder com- 


action 
agination, 
would be less likely to form. 
bined in Fig. 1, which seems an admirable 
form of aon 

features in the 
Bollinckx engine and one in the catalog 
which is, that he various 
modern forms of construction besides his 
own and sets forth the reasons for adopt- 
ing those he does. As he has shown in the 
“American Machinist,” he secures the fly- 
wheels to the shaft by a simple grip fit,and 
this where the fly 


There are many novel 


itself, shows 


wheel is in two parts or 


C D 

“| AB 

fs | 
\ AY gh s 
Fig. 4 Fig. 5 


METHOD OF DRIVING THE VALVES 

the boss split is exactly the thing to do. If 
the wheel is a fit on the shaft, the binding 
bolts will amply secure it to do its legiti- 
mate work, and in 
from any cause that would compel it to 
slip, then anything in the way of a key 
that would prevent its slipping is worse 


case of any extra strains 


than useless. 
It is doubtful if what constituted the 
real merits of Mr. Porter’s plan [shown on 














AMERICAN MACHINIST 


is to cast chambered holes, cutting away 
in many cases more of the 
Is there any- 


more or less, 
bearing surface than is left. 
thing in favor of this scheme except cheap- 
ness? I have seen many such wheels and 
pulleys removed, and many where it was 
very troublesome to hold them fast, and 
in all cases they had shown perceptible 
wear where the narrow bands bedded on 
the shaft. 

At the Centennial Exhibition a promi- 
nent engine had a fly-wheel so chambered, 
that fitted the whole length; 
where the key shaft bent 
as it ought. This could have been pre- 
vented by chambering the keyway the 
same as the pulley was chambered. But 
who thinks of or has the courage to do 
that? The chambered hole seems to be an 
admission that the builder either wants to 
or that he cannot bore a 


and a key 
was driven the 


save money 
straight hole. 

Mr. Bollinckx keys neither his wheels 
cranks to the shaft, and with the 
exception of the shafts in the 
steamship “City of Rome,” and the univer- 
sal practice in the construction of the 
crank-wheels of the straight line engine, 
few seem to have enough faith in a forced 
fit to trust it to do the driving. 

In the design of the Corliss valves or 
method of driving them, the Belgian 
builder adopts the plan shown in Fig. 4. 
As shown in Fig. 5, wear in the rock-shaft 
journals does not tend to tip the valve off 
the seat, as is the case in the original Cor 


nor the 
original 


liss plan. The area of the wearing surfaces 
in the bonnet bearings is 
shown in Fig. 6, together with his method 
of lubrication. It is a question whether 
this method of relieving the spindle of 
wear is equal to the one adopted by Watts, 


increased as 
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Fig. 6 


BONNET AND VALVE 


page 432] has been fully emphasized. 1 
say Mr. 
who has made it known. To me it seems 
that the that one-half 
the hole can be a real fit and not an imagi- 
nary one, and, too, the ample surface of 
the broad key he an essential 


element. 
zard to securing fly-wheels, pulleys 


Porter's plan, because he it is 


merit lies in this, 


shows is 


Pog reg 3 
., to shi afts,a tolerallly prevalent practice 


STEM 





OF BOLLINCKX ENGINE 


Campbell & Co., or the later device 
schemed by Mr. Lane, of the Lane & Bod- 
ley Co. 

Mr. Bollinckx employs the method of 
Halsey. 
various 


securing the piston rod used by 
There is a lot to be 
methods mentioned, particularly if one will 
take pains to enumerate the bad features 
There is no question but that in the paral- 
lel fit the end of the rod outside the 


said about the 


key 
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is stronger than in the case of the taper fit; 
but as to its being a stronger attachment, 
that is very questionable. In the case of 
the parallel fit the key has the whole load 
to sustain; in the case oi the taper fit, likely 
aside from water in the cylinder, the rod 
would never come out of the crosshead if 
there was no key, the force tending to 
push it in always being greater than that 
to pull it out. Neither gives any means of 
adjustment, but if once made true they can 
be changed any number of times and 
true; while the threaded rod gives 
adjustment with truth, 
either the split nut or check nut it requires 
a good deal more than ordinary machine 
A conical face on the nut entering 
a conical seat in the crosshead—a scheme 
first used by Wm. A. Sweet, so far as I 
know, and adopted by Mr. Armstrong on 
the Ames engine—is probably as cheap a 
any. Ab- 
render it pos- 
Almost any 


and, 


absolute with 


work. 


way to get good results as 
solutely threads 
sible to use the split nut. 
plan comes true enough if the crosshead 
and crosshead pin are short enough; but 
with increased length to secure additional 


accurate 


wearing surface, increased accuracy be- 
comes necessary. 
A A 7 


Pneumatic Dispatch Tubes. 


It is announced that Philadelphia is to 
be the first city in the United States to be 
generally equipped and gridironed with a 
system of pneumatic dispatch tubes, for 
mail matter, telegrams and light packages. 
The pioneer American pneumatic tube for 
postal service was put in operation in 
Philadelphia a few years ago, and is a 
great practical success. It is about a half 
mile in length, extending from the Phila- 
delphia Stock Exchange to the Post 
Office. The tube is 61% inches diameter 
and is capable of carrying 48,000 letters per 
hour. 

There are some private or semi- 
private installations of pneumatic 
patch tubes in use in this country by the 
telegraph offices and the newspapers, but 
far behind European 


dis- 


generally we are 
cities in our appreciation and use of this 
means of transmission. The system has 
been in efficient operation for years in 
London, Paris, Berlin and Vienna. The 
systems employed in these different cities 
are quite different from each other in the 
details of construction and operation. 
For instance, 
as the radial system and 
circuit system. In London, 


London uses what is known 
Paris uses the 
both 
going and returning tubes are laid radiat- 
while in Paris 
station 


out- 


ing from a central station; 
from the 

makes a circuit of outlying stations and 
returns to the starting-point. The circuit 
system is used in Vienna, but in Berlin the 
circuit has been changed to the radiating 


a single pipe central 


system. 
The tubes employed in all the European 
small 


installations are of comparatively 


diameter. London operates 42 stations 
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and 34 miles of tubes, carrying, it is esti- 
mated, 57,000 messages per day. Paris, 
with less than twenty stations, transmits 
nearly as many messages as London. 
3erlin has 38 stations and 28 miles of dou 
ble tubing. 

In the details, both of construction and 
operation, there is quite a diversity of 
practice. In London the individual car- 
riers are operated upon by the propelling 
force; in Paris, pistons take long trains of 
carriers after them. In some cases a 
vacuum in front of the carriers is created, 
and in others compressed air operates be- 
hind them, or sometimes a combination of 
both methods is employed 

The sticking of carriers in the tubes is 
a serious occurrence, but means have been 
devised for meeting such a contingency. 
The fine system of sewers in Paris leaves 
all the tubes in that city easily accessible. 
When a pipe is obstructed a diaphragm is 
attached to the end of it, and a pistol shot 
is fired into the tube through an opening 
just below where the diaphragm is placed. 
The sound acting on the diaphragm, 
closes an electric circuit and makes a mark 
on a chronograph. The sound wave 
traveling through the tube, meets the ob- 
struction and is reflected, and upon its re- 
turn makes another mark on the chron- 
ograph. The interval of time indicated 
by the chronograph gives a ready means 
of determining the distance of the ob- 
struction from the end 

We should be able now in this country 
to make a fine exhibit and a great success 


of pneumatic transmission, as we have 


the benefit of forty years of European ex- 
perience. 
& em 
More’ Light on the Methods of the 
Cleveland Oil Swindlers. 
Cleveland, O., June 30, 1896. 

Messrs. Fay & Scott, 

Dexter, Me.: 

Gentlemen—Some time ago we shipped 
one-half barrel of Reserve Cylinder oil to 
Silver & Son, your station, which they re- 
fuse to accept, claiming that it arrived too 
late to be of use to them. Of course, you 
understand that we cannot very well af- 
ford to have oil returned; consequently, 
we are anxious to dispose of same. It is 
a very fine oil and guaranteed to give per- 
fect satisfaction in every respect. 

If you will favor us by taking same, we 
will make price 28 cents per gallon less 
freight and no charge for package. 

Kindly let us hear from you, and 
oblige 

Yours truly, 
THE TIONA OIL Co., 
Per A Mooney. 


Instead of replying to this letter, Messrs 
Fay & Scott sent it to us with the follow- 
ing indorsement: 
American Machinist Publishing Co., 
New York: 
Gentlemen—We do not know as this in- 
terests you, but it is a very taking letter, 
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although we have no use for it. Messrs 
Silver & Son run a saw mill about thre: 


1les trom us 


FAY & SCOTT 


We then wrote to Messrs S. E. Silver 
& Son, asking for particulars about this 
matter, and under date of July 13th have 


] ] ] 
the roliowing answer trom them: 


Silver’s Mills, Me., July 13, 1896. 


Dear Sir—Your favor of 7th inst. is at 
hand. In reply will say that on April 
29th we received a letter from the Tiona 
Oil Co., of Cieveland, O., stating that 
they had shipped, some time ago, one-half 
barrel of Reserve cylinder oil to a party 
our vicinity, and finding him not responsi- 
ble, had stopped delivery of goods. As 
they wished to dispose of the oil quickly, 
] 


they would cut price to 28 cents per gal 


lon, less freight, and no charge for pac] 
ing, if we would take it. They also stated 
that it was a very fine oil, 650 fire test, and 
guaranteed in every respect. 

We offered them 22 cents per gallon for 
the oil if it was what they represented it 
to be. They accepted our offer and sent 
bill with the letter, which stated that they 
had started tracer instructing the railway 

ompany to deliver goods to us without 
delay. Attached to bill was a discount 


slip allowing a discount of 2 per cent. if 


paid in ten days 


Later we received a letter dated May 
25th, which read as follows: ‘‘We are 
building an extensive addition to our 
works and find that we have undertaken 
a larger contract than our funds would 


warrant; consequently, we desire to realize 


on our collections and beg to offer you a 
discount of 3 per cent. on our invoice of 
May sth.” 

In the meantime we had seen a party 
who had purchased oil of the same com- 
pany, in the same manner, the oil proving 
worthless. We judged from this and the 
numerous discounts which they offered 
that they were a fraudulent company, and 
wrote them to cancel the order. A few 
days later the oil arrived, shipped direct 
from Cleveland, O. 

Hoping that this may aid you, we are, 

Yours truly, 
S. C. SILVER & Son 


A. E.S 


This, it will be seen, throws some addi- 
tional light on the methods of these oily 
swindlers, and the effort to secure pay 
ment from Messrs S. C. Silver & Son 
before arrival of the oil is obviously owing 
to the expectation that it would be refused 
on arrival if not previously paid for. The 
story about the tracer and the discounts 
offered is all for this purpose of securing 
payment “sight unseen,” and the oil was 
finally shipped direct from Cleveland 
when hope of getting such advance pay 


ment had vanished. 


Value of Boiler Inspection Laws. 
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ceeded in his ambition to start the con- 
struction of a 16-inch rifled gun, and has 
ecured an appropriation for that purpose 
He has invited bids for the forgings, and 
the gun will be constructed at Watervliet 
as soon as practicable. This gun will en- 
ible the great lathe which we illustrated 
in our issue of April oth to be tested to its 
full capacity The construction of guns 
of this size has been opposed by certain 
influences, perhaps emanating from the 
Navy; since it has been found that guns of 
16-inch calibre cannot well be properly 
mounted and handled at sea, being, of 
course, subject to limitations and restric- 
tions which do not exist on land and for 
coast defence armament, and the construc- 


performance of the new gun will 


tion and 
be watched with considerable interest by 
tiie ordnance met! 


= . a 


r experiments have been 


mad to the air pressure in bicycle 
tires The bicycle tried was a “Victor,” 
wit! “Palmer” ngle-tube tires, at da 
rider weighing 175 pounds. Without the 
rider, the pressure on the front tire was 9 
pounds, and on the rear tire 26 pounds. 


When the rider mounted, the increase 1n 


pressure n the front wheel was not per- 
ntib the ry r wheel it was less 
I 
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celel ted tl T yetion o th ir 100,000 
} ] ] 
nt + ' rv ne their empl ves il yll- 








746-28 


AMERICAN MACHINIST 


August 6, 18696. 


ELECTRICAL MACHINERY. 


The Advantages of the Multipolar 
Type of Electric Machinery. 


BY WM. BAXTER, JR. 
Concluded, 


As has already been stated, the number 
of turns of wire that must be wound upon 
the field to obtain a given density will be 
proportional to the magnetic resistance or 
“reluctance,” as it is called, of the mag- 
netic circuit. This resistance is composed 
of two parts—that of the air space between 
the armature and the poles of the field, 
and that of the iron in the field and arma- 
ture through which the magnetism passes. 


The resistance of the air space will 
be the same in each case, but. that 
of the iron will be proportional to 
the length of the dotted lines which 


indicate the path of the magnetic circuit. 
As will be 
longer in Fig. 1 than in Fig. 2, and longer 
in the latter than in Fig. 3. The differ- 
ence will be found to be very nearly in the 
i, 2 @ The 
turns of wire that must be wound upon the 


noticed, these lines are much 


proportion of number of 
magnets in each case, to obtain the same 
density, will be in the ratio of 1, 2, 4 for 
the resistance of the iron, plus the same 
amount in each case to overcome the re- 
sistance of the “air gap,” as 
If the 
resistance of air and iron were equal, or 


air space, or 


it is called by electrical engineers. 


anywhere near equal, the number of turns 
of wire on the magnets of the thin ma- 
chines would be nearly in the proportion 
of 1, 2, 4; but the resistance of the air for 
the same length and area is several hun- 
dred times greater than that of iron. There- 
Fig. 1 the 
wound on the field would be required to 


fore, in about one-half wire 


overcome the resistance of the short air 


From this we can see that the num- 


Lap 

ber of turns of wire wound on the mag- 
nets of each machine would be about as 
follows: For No. 1 machine, 1 part for air 


gap and 1 part for iron circuit, total 2; 
for No. 2 machine, 1 part for air gap and 
for iron, total 114; for No. 3 


14 part ma- 


chine, 1 part for air gap and 14 part for 
iron, total 1! or in the proportion of I 
for No - 4 for No. a 


Che cross-section of the wire in the spoo!s 


and 54 for No. 3. 


D in the three machines is drawn in about 


this proportion, as will be seen at D', 
Fig. 1, where the sections of the three 
coils are superimposed to facilitate com- 
parison 

Phe following shows that the three ma- 


chines are of the same capacity; the dif- 
ference in the size of the diagrams, which 
are all made to the same scale, shows the 
difference in the size and weight of the 
machines. This comparison does not show 
the total difference in favor of the multi- 
polar machine; it simply shows the gain 
where the number of turns of wire on the 
armature remains the same. As a matter 


of fact, as thé number of poles is increased, 


the wire on the armature can be increased, 
and this will make the gain due to the 
The 
number of turns of wire that can be placed 
upon an armature is limited by what is 
“armature reaction,” which, in 


greater number of poles still more. 


known as 


plain English, is the effect that the cur- 
rent in the armature makes to twist around 
The wire D D1 


the polarity of the field. 
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Fig. 3 


on the poles P N in Fig. 1 develops a mag 
netic force in the direction shown by the 
dotted lines. The wire on the armature 
tends to develop a magnetic force at right 
angles to this, as shown for one pole by 
the dot and dash lines. As these two forces 
act in different the result is 
that the direction of magnetism through 
the field is diverted from its proper posi- 


directions, 


tion, and assumes a direction at an angle 
The angle 


the 


to it, as shown by the line YN. 


that this line will make with line 





through the center of the poles will de- 
pend upon the reacting force of the arma- 
ture, and this will be proportioned to the 
If this 
angle is very great the brushes will spark 
badly; therefore, to avoid sparking, the 


number of turns of wire on it. 


wire on the armature cannot exceed a cer- 
tain amount. Now, in Fig. 1 all the wire 
on the armature acts against the field 
wire, because the whole of it exerts an ef- 
fort to establish a single pair of magnetic 
circuits, one of which is shown by the 
dot and dash right angles to 
the field magnetism. 
half of the armature wire acts against the 
field, because two pairs of magnetic cir- 
cuits are developed, one-half of one pair 
being shown by the dot and dash lines. In 


line at 
In Fig. 2 only one- 


Fig. 3, one-quarter of the armature wire 
acts against the field, because four pairs of 
magnetic circuits are developed. For 
these reasons, in Fig. 2 more wire can be 
placed upon the armature than in Fig. 1, 
and in Fig. 3 more than in Fig. 2. Hence, 
the total possible gain by the multipolar 
construction is greater than the difference 
in the size of the diagrams would indicate 
by an amount equal to the extra amount 
of wire that can be placed upon the arma- 
ture without increasing the armature re- 
action. 

It may not be made quite clear in the 
above how in Fig. 1 all the armature wire 
acts against the field, while in Fig. 2 only 
one-half acts, and in Fig. 3 
quarter; but if the dot and dash lines in 
the three diagrams are compared, it will 
be found that in the first the lower half of 
the armature is covered by the curve, but 
in the second and third, only one-quarter 


only one- 


and one-eighth, respectively, are covered. 
To put it plainer, in the first figure half of 
the armature wire acts against each pole; 
in the second, one-quarter of the wire acts 
against each pole, and in the third only 
one-eighth. In this article the advantage 
of the multipolar construction has been 
explained by showing the reduction in size 
of machines of equal capacity by an in- 
crease in the number of poles, because in 
this way the difference can be presented 
clearly to the eye, as a comparison of the 
size of the three diagrams, which are 
drawn to the same scale, at once shows the 
gain. The subject could have been ex- 
plained just as well by showing that with 
machines of the same size the capacity 
with the number of poles. 


could 


would increase 
Such a 


only be made by the aid of 


demonstration, however, 
calculations, 
which, although simple, would not be so 
clear as the difference in size of diagrams. 

The gain effected by increasing the num- 
ber of poles can be utilized in several ways. 
If it is desired to maintain the speed the 
same as with the two-pole machine, the 
If it is desired to use 


a part of the gain to increase the efficiency, 


size can be reduced. 


this can be done by making the reduction 
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less than shown in the 


in size somewha 
of the wire 


some 


could be dispensed with. This would re- 


diagrams, in which cas« 


duce the resistance of the machine, and 


thus increase its efficiency. If it were de 


sired to utilize the gain wholly in obtain- 
ing higher efficiency, the result could be 
accomplished by leaving the 


this 


size Ot ma- 


chine unchanged. In case a very 
large proportion of the wire could be re 

moved, and the reduction in the resistance 
caused thereby would very materially in- 
crease the efficiency. 

In practice, the advantage of the multi- 
polar construction is generally made use 
of to reduce the speed. At the present 
time, electric generators direct-connected 
with steam engines are used very exten- 
sively, and for this purpose the multipolar 
The highest 
velocity at which steam engines can be run 


type is always employed. 
successiully is very slow compared to the 
speed at which two-pole machines must 
be driven in order to keep their size, as 
compared with their capacity, within rea- 
sonable limits; but by increasing the num 
ber of poles to six, eight or more, the ve- 
locity can be reduced to that of the engine 
without increasing the dimensions of the 
generator to an unreasonable extent. 

For large size machines there is no ob 
jection that can be made against the multi 
polar type, unless it be that, as at present 
constructed, they have brushes all around 
the commutator, the number being equal 
to the number of poles. This increase in 
number of brushes is undoubtedly an ob 
jection, because it increases the difficulty 
of adjusting them to the non-sparking 
points, and furthermore, as those on thx 
under side of the commutator are not very 
accessible, they are much more liable to 
not how- 


be neglected. It is necessary, 


ever, to use so many brushes; a machine 
with any number of poles can be made 
with two brushes, by proper connections 
between the armature wires and the com- 
mutator, and in the opinion of the writer 
the multiplicity of brushes will be dis- 
carded before many years go by 

For small machines the multipolar type 
is not so suitable, owing to the fact that 
the commutator has to be made very much 
the 


M ; 
larger, and even then, in many cases, 


connections with the armature wires are 


so numerous that sufficient space to prop 


erly secure them cannot be obtained 
Nevertheless, when the electromotive 
force of the machine is so low that thi 


number of commutator sections can be 


very considerably reduced, it can be used 
advantageously even on very sma!l ma 
chines. 
A A a 

The new factory ny & Co., at 
Forest Hills, N. J., will be operated en 
tirely by eect! powe! lwo 125 hors 
power General ] ctric ¢ Ss will 
nish the current which will be utilized by 
more than twenty ‘tors distributed 
about the works 
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Electrical Tests of Power Required 
by Wood-Working Machinery 
at the Navy Yard, Wash- 
ington, D. C. 


REPORTED BY DODGE, U.S. N. 


PROF, O. G, 


In the case of the following tests, the 
mechanical horse-power delivered by the 
motor was determined by tests made undet 
the same conditions as the previous power! 
tests. This was necessary, as in many 
cases long leads were run to the motor and 
In other it was 


the drop was large. cases 


necessary to use a rheostat in series with 
the armature to obtain the required speed. 
Under these conditions the efficiency of 
the motor was a very variable factor, and 
a separate test was made in each case to 
determine the output of the motor. The 
column of mechanical output is therefore 
the proper one to use in determining the 
motor required, and the electrical horse- 
power to be delivered by the generator. 
The work done is the heaviest that will 
be required of these particular machines 


> 


CircuLar Rie Saw. 


Saw 28 inches diameter; speed, 1,200 
revolutions per minute or 8,800 lineal feet 


per minute. Arbor pulley 5' inches di- 


ameter by 8'4-inch face ; hand teed ; motor 
belted to saw shaft 
Elect Mec! 
H. P. H.P 
Readings. A V Abs’d. Del'd 
Motor and saw, idle..... 14 1 4 
Ripping seasoned heart ik 
7 inches thick: teed, 1 


feet per minute 


CircuLArR Rip Saw. 


Saw 24 inches diameter; speed, 1, 


S00 
revolutions per minute or 9,429 lineal feet 
hand feed ; motor belted di- 


per minute ; 


rect to 7-inch pulley on saw shaft 


Mech, 
Elect. H. P. 
H. P. Out- 
Readings A V Abs'd, put 
Motor driving saw ke 12 
Ripping seasor ed heart oak, 
6 inches thick, 10 feet per 
minute 1 I 11 
Ripping seasoned white 
pine, inches thick, 15 
feet per minute 2 4 
Ripping seasoned yellow 
pine, two inches thick, 4 
feet per minute..... { 7 
CirevuLtar Rip Saw, 
Saw 14 inches diameter; speed, 2,200 


revolutions per minute or 8,067 lineal feet 


per minute ; Arbor pulley, 3 inches diam 
hand feed 


eter, 5 inch face ; motor belted 


to saw shaft 


I t. Me 
P we 
Readin \ \ \ Il) 
M 
Mo ind saw ‘ 
4 BR SCa ‘ 
n t 
Ci Riv s 
Saw 12 inche diameter pec 2,2 
evol tions per m te or 6,914 lineal feet 
per minute; hand feed elt pulley 
nehes lamet ind cn face moto! 
aoc i. ¢ ’ 
¢ ¢ aires Oo Wen p ¢ ol SaW 
shaft Say St to vabbk to ( t ( 
ooves 








Me 
H 
H O 
R \ \ 
Mi ] 
lL n " 
P i. 
BAN SA 
Saw pulleys 72 inches diameter ; spee 
160 revolutions per minute or 3,017 lineal 
teet per minute ; belt pulley 30 inches di 
ameter, &-inch face power feed motor 
belted to saw shaft 
I t. Me 
H.P. H.I 
Readings \ \ Abs'd. De 
Mot ind saw Tle ; 1 4 
R ] & Scusone i 
I es tl k, fee ‘ 
‘ ‘ , , 
seasone \ 
€ n Ss + 
iro feet per n r 4 
» | mow T 
nches k ee 
BAND SAw 
Saw pulleys 42 inches diameter ; speed, 
350 revolutions per minute or 3,850 lineal 
teet per minute belt pulley 16 inches di 
ameter, s-inch face and feed motor 
belted to saw shaft 
l t Me 
n.P. H.P 
Rea \ \ \ 1) 
M ‘ 
Mi i i 
4 I st i 
! ‘ ‘ 4 t 
per 
cre i ca 
ak < k, te 
tee eT ‘ 
R liv ‘ ! 


BAND Saw, 


Saw pulleys, 28 inches diameter peed, 


$8o revolutions per minute or 3.520 lineal 


feet per minute ; belt pulley 12 inches di- 
ameter, 3'-inch face ; hand feed ; motor 
belted to saw shatt 
I t. Me 
H.P. H.P 
R A. Vv \ ey 
Mot t 
Mx and saw ‘ 
Xi] seasone i 
cs I cr? 
eet pe « 
Ripping sea ed ré 
hes t et 5 te 
Cr ‘ 
‘ 
‘ ‘ ‘ 
DANIEL PLANE! 

Mac hine bec ect ches by I ect ¢ 
inche belt p le I inche cdiamet¢ by 
5'4-1nch tace peed CY ution pr 
n te speed of cutting edge ot too 
I j feet ‘ power tee I I< t 
pel t | t volte to counte haft 

Mk 
| fj 8 
HWPpoo 
} \ \ 
M 
I) 
i] ( , 
“1! ‘ t ‘ nt 
} j 
( 
ed¢ | ‘ ‘ 
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Mech 
Elect. H.P 
H.P. Out 
Readings A. V. Abs’d. put. 
Motor, idle...... eee ae -96 ver 
Driving machine, idle..... 18 10 2.40 1.4 
Planing white pine, cut fos 
inch deep by 18 inches 
wide, 25 feet per minute... 45 & 4.80 


CYLINDER PLANER. 

Size of machine 24 inches ; belt pulley 5 
inches diameter, 5-inch face ; 2,250 revolu- 
tions per minute ; speed of cutting edges 
of tool 3,105 feet per minute ; power feed ; 


motor belted to shaft of tool : 


Mex h, 
Elect. H. P 
H. Pp. Out- 
Readings. A. V. <Abs’d. put. 
Matot: WB. «6. sccccaveceses ‘ if sts 
Driving machine, idle. 18 10 2.4 4 


Planing pine, cut ¢y inch 
deep, 18 inches wide, 11 
feet per minute.,... 

Planing oak, cut y, inch 
deep, 6! inches wide, 11 
feet per minute,....... 


3ORING MACHINE, 
Speed of bit 375 revolutions per minute; 
hand feed ; motor belted to bit shaft : 


Mech. 

Elect. H. P. 

H. P. Out- 

Readings A. V. Abs’d. put, 

Motor, idle...... eee -of cere 

Driving machine, idle.. 14 1.7 .S 
Boring 4 inch hole in sea 
soned oak, o# feet per 

minute 6900066600 « 34 7 2.3 1.2 


30ORING MACHINE, 
Belt pulley 8 inches diameter, 3-inch 
face ; speed 750 revolutions per minute ; 
hand feed ; motor belted to machine shaft: 


Mech, 
Elect. H.P. 
H. P. Out- 
Readings A V. Abs’d, put. 
MOtOF, 116... cccccceseveceess gf ar 
Driving machine, idle. .. , 7 1.9 8 
Boring 1-inch hole in oak, | 
feed 34, inches in 5 sec- 
ORGS... <0 coves eG = 
Boring 15¢-inch hole in{ ? ) 
oak, feed 1 inchin 7 sec 
onds 


PATTERN MAKERS’ LATHE. 
Speed 888 revolutions per minute ; motor 
belted direct to lathe 


Mech. 

Elect. H.P 

H, P. Out- 

Readings. A. V. Abs’d, put. 

Motor, idle . ..-cesseces em, Yas .96 sabe 
Driving lathe, idle 14 105 2 9 


Turning seasoned poplar, 
r2inches diameter, 'y inch 


CUE  cécvecececescsss Gee eve 25 5 
CARVER AND MOLDER, 
Speed of tool 5,236 revolutions per min- 
ute ; motor belted direct to tool shaft : 


Mech, 

Elect. H.P. 

H. P. Out- 

Readings A. V. Abs'd. put 

ere - gt : 

Driving tool, idle... »5 8 2.8 1.7 
Cutting groove, circular 
sector, 2 inches wide, 5, 
inch deep, 3! feet per 

minute, in white pine 39 75 ) 2.9 


A A a 

The lift bridge over the Erie Canal at 
Genesee street, Utica, was originally 
planned to be operated by electric mo- 
tors working through screws. This plan 
absorbed so much power that compressed- 
air cylinders were substituted for the 
screws—the compressor being driven by 
an electric motor. One of our electrical 
contemporaries says: “This is an instance 
of the great flexibility of electricity.” Yes: 


but where does the compressed air 


come in? 


AMERICAN MACHINIST 


Letters from Practical Men. 
Speed of Twist Drills. 


Editor American Machinist: 

An old saying is “Circumstances alter 
cases,” and this fits pretty well the ques- 
tion on speed of twist drills. 

Under some circumstances the speed 
of the cutting edge of a twist drill when 
cutting wrought iron will not stand to 
run more than 20 feet per minute; that is 
to say, a twist drill 4 inch diameter may 
not be allowed to run more than about 
300 revolutions per minute, but the same 
drill may, under other conditions in the 
same material (I do not mean to say al- 
ways in the same piece of work), be run 
twice as fast and still keep its cutting edge 
well. 

The speed of twist drills cannot be 
satisfactorily determined by any hard- 
and-fast rule, based upon the diameter of 
the drill, because, in order that the work 
shall be done as economically as possible, 
the question of the speed of the drill re- 
solves itself into how fast we can dispose 
of the heat generated by drilling. 

Anyone familiar with the hollow drill 
used so extensively in drilling gun-bar- 
rels, and which is also used with advantage 
when drilling any other long holes of simi- 
lar nature, will know the truth of this state- 
ment. Those drills are not twist drills, 
but they have a straight groove cut on 
one side; in this groove the chips are 
coming out, and another groove is cut on 
the back side, into which a strip of metal 
is fitted, making a covered channel the 
whole length of the drill from the shank 
to the cutting edge. By a suitable force 
pump and through suitable connections, 
oil is forced through this covered channel 
right up on the cutting edge of the drill; 
this oil keeps the drill cool, and it also 
washes out the chips. 

A drill of this kind may have a cutting 
speed at the outer corner of the cutting 
edge of 180 feet per minute, or the work 
may revolve about 900 revolutions per 
minute when drilling a 34 hole. It may 
sometimes be run even faster than that. 
Of course, very fine feed is used—less 
than 0.001 inch per revolution. 

Whenever the nature of the work per- 
mits this way of drilling, it is the most 
perfect way that can be imagined; it is 
delightful to see how the chips roll out of 
the hole, and the drill will work at least 
ten hours without resharpening. This 
process may be called “practical perfec- 
tion in drilling.” 

But let us go to the other extreme and 
see how drilling may be done. Suppose, 
for instance, we are to make an extra long, 
special 7¢-inch nut, so that a pressed blank 
cannot be used \ square piece of soft 
steel of suitable size is procured; a good 
sharp 34-inch twist drill is put into the 
drill press. The piece of steel to be drilled 
is held ina monkey-wrench. In order to 
be sure that the drill when coming through 
the nut shall not be fed into and ruin the 
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table of the drill press, it is necessary to 
either swing the table so that one of the 
slots or holes comes directly under the cen- 
ter of the drill, or we may find a suitable 
piece of iron with a hole in it to lay on the 
drill table. The drill table is heavy and 
bothersome to swing, and a piece of iron 
of suitable shape is not at hand; but a 
very nice piece of hardwood, square and 
planed, that some of the other fellows had 
been using in strapping a casting on the 
face plate of a lathe, is lying very con- 
venient. This is taken and placed under 
the nut on the drill table, an oil can pro- 
cured, and the drill press is started; and 
the 34-inch drill makes 100 revolutions per 
minute, which will be a cutting speed of 
about 20 feet. To all appearances every- 
thing is satisfactory, but soon the drill 
begins to squeal and the oil to smoke. 
Were it not that we know this piece 
of steel was so soft when trimming 
it off in the vise with a file, the first thought 
would be to take it to the blacksmith shop 
and have it annealed; but now the only 
thing which suggests itself for an improve- 
ment is to run the drill at the slowest 
speed, and by grinding the drill and pour- 
ing on plenty of oil, and letting it squeal 
and smoke, the hole gets through, but the 
drill is round on the corner and blue for 
about an eighth of an inch. 

All the trouble is due to the wooden 
block which was laid under the piece, be- 
cause it is a well-known fact that wood is 
a very poor conductor of heat. Never use 
a block of wood for this purpose. Such 
things of course are never done in modern 
machine shops; but anyone who has a 
chance to go into different shops will not 
travel very far before he can see such a 
thing and a good many others that he 
does not expect to see. The same 34-inch 
drill, if working on a bar of the same kind 
of soft steel lying on an iron block, will 
not heat or cause any trouble at all when 
running at a speed of Ioo revolutions per 
minute. 

When the pieces to be drilled are large 
in proportion to the size of the drill, the 
speed of the drill may be proportionally 
increased, because a large body of metal 
carries the heat away from the drill more 
quickly. If the holes are not deep, the 
drill may also be run comparatively faster, 
because, if the drilling lasts only a short 
time, there is not so much chance for the 
drill to get hot, neither is there so much 
difficulty in getting the lubricant onto 
the cutting edge. 

When drilling pieces where the whole 
stock is taken out and only a thin shell is 
left—as, for instance, in drilling drop- 
forged bicycle connections—the drilling 
may be accelerated to a considerable ex- 
tent by constructing the jigs and holders 
in such a way that there is plenty of metal 
surrounding the piece to be drilled, be- 
cause the metal will help to disperse the 
heat and keep the drill cold. 

In calculating the speed of twist drills, 
a table calculated according to the diam- 
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eter of the drill, on the base of 20 feet of 
cutting speed per minute for wrought 
iron, is useful as a guide, but it must be 
used with judgment, as frequently, when 
drilling small and short holes in com- 
paratively large pieces, this speed may be 
100 per cent. But drill- 
ing very deep holes in small pieces as 


increased even 


compared to the diameter of the drill, 
the speed may have to be reduced. 

the 
only the very best lard oil 
Very well, 
“the best is good enough;” but for twist 
drills in some kinds of drilling, the ‘Peer- 


Frequently we hear stereotyped 


advice that 
should be used in drilling.” 


less” drilling compound will do just as 
much and even more work, and it costs 
This 
is not said in order to advertise the drill- 


only a trifle compared to lard oil. 


ing compound; but when we know a good 


thing, it does no hurt to speak of it, 
even if this good thing happens to belong 
te somebody else. 

Peper LosBBen, 
Fitchburg, Mass. 
a A os 


The Front Wheels of Motor Vehicles. 
Editor American Machinist: 

In your issue of July 23d, W. H. 
in his article on ‘“‘“Motor Vehicles in Eng- 
land 
it is clear that there is a good deal of differ- 


300th, 


” 


says: “In regard to construction, 
ence between a horse-drawn vehicle and 
self-propelled. The 
must be made stronger, because they are 
now pushed into holes rather than lifted 
out of them, and 


one leading wheels 


are thus much more 
strained.” 
I think that was caused by a slip of Mr. 


he will stop to 


Booth’s pen. I am sure, if 
think, he will see that the statement about 
there being a tendency to push the front 
wheels into rather than pull them out of 
holes, is entirely wrong. In fact, the ten- 
dency is exactly opposite to that stated, 
and if enough power be applied, the front 
wheels may be lifted clear of the ground 
Wheelmen are able to lift the front wheels 
of their machines clear of small obstruc- 
tions by a sudden application of consider- 
able power through the pedals. Of course, 
this only applies to vehicles which are 
driven from the rear wheels, but were the 
leading wheels the drivers the effect would 
be exactly as Mr. Booth states 
Continuing, he says: “The rear wheels 
have ceased to be simply supports to a 
power to propel the vehicle 
All of which 


is very true, and in addition to that the 


vehicle; the 
now passes through them.” 
rear wheels must carry all the weight that 
is taken off the front wheels by reason of 
the force applied to drive the vehicle 

I think it will hardly be necessary for 
me to go into the details of the principles 


involved, as your readers, I presume, have 


a pretty good idea of it from the traction 
engine controversy that went on in your 
columns some time ago. The traction en 
gine is nothing more than a motor vehicle 
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as haul other vehicles, such as threshing 
The 


I have seen traction 


machines and wagons. 
ciples apply to both. 
engines sit up on the end of their boilers 


same prin- 


in trying to pull too heavy loads. 
THeopore H. MILLer 
Brooklyn, N. Y. 
A 4 a 
Asbestos Pipe Coverings. 
Editor American Machinist: 

In your issue of July 23d I notice an 
article on Asbestos, in which its supposed 
great value as a non-conductor for steam 
pipe coverings is referred to. The per- 
sistent life of this ancient superstition, in 
the face of facts which should have killed 
it years ago, is really curious. The fact is, 
that of the substances used for steam pipe 
coverings, asbestos is among the poorest 
of the lot, so far as its insulating properties 
are concerned. 

If you will look in the Transactions ot 
the A. S. M. E 
paper by C. E. 
of some experiments made by him in order 


for 1881, you will find a 
Emery, giving the results 


to determine the best insulator to be used 
with the pipe system of the New York 
Steam Co. 
stood at the top of the list as an insulator, 


In these experiments, hair felt 


and its value on a comparative scale was 
taken as one. The scale then ran in part 
as follows: 

Ce adden wee nee Ie 
Mineral wool.... 


Sawdust 


CE ee 


ee eee 55 
Slacked lime...... .48 
PN, bbeh hs ivien ese seed eres 3603 
ere 
EA wtiedanén itt~enimebetnence daar 

The above table tells the story, and 


shows that the value of asbestos is but a 
little over one-third that of hair felt, and 
but a little more than prosaic coal ashes 
If coal ashes could be made to cost forty 
dollars a ton, which is about the cost of 
the grade of crude asbestos used for this 
should see a 


purpose, perhaps we great 


industry built up in supplying them for 
steam-pipe coverings 

Additional and much more extended ex- 
M. Ord 
Mut 
ual Fire Insurance Co., and were reported 
in the Transactions of the A. S. M. E. for 
1884 and 1885. The 


stracted from Professor Ordway’s paper 


periments were made by Prof. J 
way for the Boston Manufacturers’ 


following table is ab- 


in the volume for 1884, and gives the kilo 


] 


gram centigrade heat units transmitted 


1 
} 


per hour tl twenty 


It will be observed that 


rough thickness of 
five millimeters 
Mr. Emery gave the value of the different 
substances as insulators 
. 
compares them as conductors 


( Yrdway 


Consequ¢ ntly, the 


higher values in the first table h e the 
ower ones in tl ond 

Fine ¢ bl] en] 6.0 
Fine washed sand 0.7 
Fibrous asbestos 24.2 


Anthracite coal...... i ; 17.0 
Plaster of paris...... 15.3 
Calcined magnesia.... meine 6.2 
Cotton, compressed.... 4.5 
Wool, compressed....... wae 2s 


The third table is abstracted from those 
Professor Ordway in the volume 
It is the last in 


order of conductivity, the heat units being, 


given by 
for 1885. arranged like 
however, the pound Fahrenheit per square 


foot per hour: 


Pie TRONS ORs ki sn cccces cs 731 
fg ere 5 an acs a) 
Fibrous asbestos........ 489 
Anthracite coal, ground............ 357 
Extremely fine sand...... aves SS 
Plastet Ol paris.... 309.4 
Fossil meal....++.+. Serer nk 
Piatt felt..ecsse. 102.3 


Of course, asbestos has other valuable 
properties for this purpose, especially its 
non-combustibility, and the proper method 
of using it would seem to be to make use 
of this property by having an inner layer 
of asbestos to protect outer layers of hair 
felt from charring, due to immediate con 
tact with the pipes. 

It should be further noted that while the 
different 


small when com 


difference between coverings 


seems large, it is really 
pared with a naked pipe. Thus, with about 
the poorest commercial covering experi 
mented on by Professor Ordway, the loss 
of heat was but 11 per cent. of that froma 


naked pipe. In other words, any fair 
covering will save about nine-tenths of the 
loss, and the remaining one-tenth leaves a 
margin for improvement 

H. L. Srons 


aaa, 
Starting a Stuck Hub. 
Machinist: 
the 


pretty small 


Editor American 
Not long since 


nd-hand steam winch 


writer bought a 


taken from a 


seco 
wrecked English steamer, and in adapt- 
ing it for the use it was proposed to put 
it to, it be } 
capstan heads from the ends of the drum 
shaft. 


the usual 


necessary to remove two 


ime 


came off after about 
but the 


ne of the S¢ 


amount of persuasion, 


other resisted all of the appliances I was 


able to get into action upon it, aggregat- 


ing over a hundred thousand pounds 
The shape of the hub was as shown, the 
cored-out portion holding about a quart 
of liquid \ hole w drilled as shown, 
d the cavity filled with benzine and 
llowed to stand overnight \ t still 
1 used to tart * p ed the hole and 
screwed 1 piece heavy pipe, the bore 
of wl r 1 to inch. Into 
t I p er V tightly fitted, the 
outer I 1 al it a toot 
] ‘J t ull d the 
piy filled with t grease, and 
t] Dp t 1 ver blow with 
1 20-1 1 «] r. the idea 
that the dis] ent of the plunger 
wld for t | e through the rust 
n the t d thereby assist in loosen 
t | thod p d eftec- 








750 -82 
tive in starting the hub, but not in the 
way expected, for the internal pressure 
of the benzine caused by the blow of the 
sledge had cracked the hub as shown by 
the line C, A being the reamed pipe and 
B the plunger. 
the then 
But I wonder what the pressure was? 

This winch was very solidly built, and 


It is needless to say that 


capstan was easily removed. 
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A STUCK 


without any possible means of adjust- 
ment in any of its moving parts, the rods 
and valve stems being solid forgings 
The latter were ring-ended in the steam 
chests and nicely fitted over circular pro- 
jections on the back of the valves. I sup- 
pose that as these winches are intended 
for rough usage on the decks of vessels, 
the surety of their not getting out of ad- 
justment is of more importance than the 
possibility of getting them right again 
should they become disarranged. 
Perer H. Buttock. 


aaa 
The “ Peculiar Planing” Job—Meas- 


urements in a Scottish Ma- 
chine Shop. 
Editor American Machinist: 

I do not agree with all Mr. Randol says 
about “Peculiar Planing.” The only thing 
I was ever responsible for in that line was 
clamping a slate taper attachment to the 
housings, which probably has occurred 
to many. I don't criticise the two jobs, 
for I quite appreciate their novelty, but he 
don’t say if the radius of the job is sup 
posed to be the same as the link connection 
radius. 

I can quite understand why a timid and 
fussy designer might apply a micrometer 
adjustment on such a job. I don’t mean 
planing approximate curves for a boiler, 
but to plane a radius as much of a stand- 
ard article as a bored hole fitting a stana- 
ard plug. Perhaps the Works 


have some system of knowing the exact 


Jaldwin 


radius the planer man has on the point of 
his tools, but doubt if they would care to 
see a thread tool on the job, and am of the 
opinion that if it kept a point it would be 
the only kind of tool that would transfer 
the connection radius to the job. 
But thousandths 


drawing, are 


dimensions in on 4 


not always realized on the 
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the here. A 


“shade” this or that is our style, and any- 


job, which is quite case 
thing approaching the micrometer or any 
of its relatives is condemned on general 
principles before it is understood enough 
the 


old 


measurement, and from 
the 


round-cornered scale grandiather carried 


to take a 


“mawsters” to men the same 
in the leg of his trousers is the prescribed 
method for all time to come. Ten-pound 


hammer, one-pound centerpunch, one- 
ounce job on bench one inch thick is about 
the prescription—But they may have had 
a turn at the needle-straightening job. 

I doubt if the split versus solid lathe box 
question would long remain a mystery, 
especially so long as the fiend lives that 


“Jimmies” them apart and has about as 


much respect for the split box as the 
“Jimmy” man has when he gets at his box. 
YANK. 


Edinburgh, Scotland. 


A Aa A 


Productive and Non-Productive 
Labor. 
Editor American Machinist: 

I was interested in your recent editor- 
ial on ‘Productive and Non-Productive 
Labor in the Shop.” As 
where this classification is employed the 


you 


suggest, 


term non-productive” is more or less 
a libel upon a large class of necessary 
employés, and both terms are mislead- 
ing to the management employing them. 
The terms seem to be entirely inapplica- 
ble to other than manufacturing estab- 
lishments. In establishments 


they evidently could not apply, unless the 


mercantile 


productive ones might be said to be the 
drummers on the road who rake in the 
orders. Even in the shops it is not so 
easy to carry out the idea of productive 
and non-productive and to draw the line 
between them. I could point out 
large establishment where a blacksmith’s 


one 


helper would be classified as non-pro- 


ductive, while generally, I suppose, he 


would be put on the other side of the 
list. 

A lathe may have two qualities more 
prominent than any others, and these 
may be strength and precision. The 


strength, or the ability to make many 
large chips in little time, would be indis- 
putably a productive quality, while the 
quality of precision, or the ability to turn 
work true and accurate, 


out would by 


many be classed as a non-productive 
quality; yet we mechanics all know that 
the latter quality is the most costly to 
develop and the most valuable for a lathe 
to possess. If, in this connection, I was 
called on to characterize the most strik- 
ing phase of modern progress, I would 
say that it consists largely in developing 
the productiveness of the “non-produc- 
tive.” In our systems for computing the 
cost of production we still go on separat- 
ing the productive and the non-produc- 
tive labor, and trying to reduce the ratio 
when, as a matter of fact, 


of the latter, 
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aiter long years of effort we have accom- 


plished no appreciable reduction. The 
proportion of non-productive labor in the 
shops is still, as some would view it, 
enormously high. With our traveling 


cranes and our air hoists we have per- 


haps got rid of a few helpers, but we have 
very generally increased our office and 
force. Our 


supervising and directing 


output per capita has been vastly in 
creased, and if it is looked into it will be 
found to be on account of the increased 
productive efficiency of the 
ductive” part of the organization. Brains 
but still 


must predominate wherever high produc- 


“non-pro- 


are “non-productive;” brains 
tion rules. 
Morris Futon, 
Philadelphia. 
+ A A 


Expansion of Shafting. 
Editor American Machinist: 

A shaft 70 feet long which connected 
two others by level gearing was placed in 
position one winter while the mercury 
registered from below zero to Io degrees 
or 15 degrees above. Later it dropped to 
10 degrees below. The boxes were fas- 
tened to timbers which in turn were bolted 
to granite foundations. End play was 
prevented by placing the end boxes against 
the gears. The shaft runs under two build- 
ings, and in winter may have a tempera 
ture of zero or under, and in summer 80 
degrees or 90 degrees. 

The following summer complaint was 
made that the shaft was moving endwise. 
No reason could be found for the trouble 
until someone suggested expansion, owing 
to the warm weather, at the time about 70 
degrees. 

Calling the expansion of wrought iron 
.00000648 of its length per degree Fahr., 
and difference of temperatures 70 degrees, 
we have as the total stretch of a 70-foot 
.00000648 —= .381 


shait: 7o X t2 < Jo 
inch, or, roughly, about 34 inch. 

The result was rather surprising, having 
never been raised before. To make mat- 
ters more interesting, the temperature is 
liable to vary between — 30° and 90°, or 
120° total. 
troubled by a similar cause? 

Wo. 


. + a 


Device for Centering Long Shafting. 

Editor American Machinist: 
I have your 

for about 


Have any of your readers been 


SANGSTER. 


been reading valuable 


yaper four or five months. I 
I 


find many things that are of interest to 
me, and perhaps this little machine may 
interest some. 


I have 


for several years, and find there is-need 


been running a shafting lathe 
of a machine for centering shafts quickly 
and accurately. A few weeks ago I made 
the machine of which I give sketch, and 
find it works well and quickly. It is a 
very simple machine, as you will see. I 
made it to use in the shop where I work 


(G. W. Wheland. Chattanooga, Tenn.). 
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I don’t think there is one made like it. 
We have a machine for centering short 
shafts about 6 or 8 feet long, made differ- 
ently and driven by a belt; but it is not 
convenient for centering shafts from 18 
feet to 25 feet. 

I use a universal chuck on the lower 
end, with three jaws to hold the end of 
the shaft. In the hole of the chuck I put 
a bush that has a hole through it that fits 
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no 
a r 
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-;- . ; V Spindle 
L| JL Ue ta 
” \ : 
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SHAFT-CENTERING DEVICE. 


the drill. I use a twist drill about 54 inch, 
with a tip on the end of it, to drill and 
countersink all at once. The bush keeps 
the drill from running off to one side; so 
you can see, if the chuck catches the 
shaft true it is sure to center true. 

It is much easier to handle this little 
machine and attach it to the end of long 
shafting than to handle the shafting, and 
the work is done well enough—better, in 
fact, than some shaft centering is done. 


S. E. SHATTUCK. 
St. Elmo, Tenn. 
ke ~ 
Measuring Balls with the Microm- 
eter. 


Editor American Machinist: 

Mr. Hugh Dolnar seems to want to ac- 
knowledge, without letting anyone know 
it, his little error of statement—or, rather, 
of deduction—about the results of microm 
eter measurements. On June 25th he told 
us about measuring the balls with the 
micrometer, and he said that “if sorted to 
the nearest zy;5 inch the diameter varia- 
tion is, of than 


course, less soso inch.” 
This is, of course, incorrect, as the varia- 
tion may be anything less than and right 
up to yy59 inch. Now to make it appear 
all right, July 30th, Mr. Dolnar has been 
and got up a lot of boxes that did not ap- 
pear at all in the original description, and 
from the use of the boxes, as he now tells 
it, the balls that 
toon inch are dropped 
box if the 
side of the 


measure to the nearest 


into one certain 


measurement comes on 


mark, 


one 


nearest yaya and into 
another certain box if the measurement 
comes on the other side of the same near- 
est za555 Mark, or, 


those balls that 


what is the same thing, 
measure to the nearest 
twoy inch are divided at the same meas- 
urement into two parts, and by reason of 
this subdivision may correctly be said to 
inch, I have 


1 
8000 


never vary more than 
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no doubt the readers of the “American 
Machinist” will be satisfied with the ex- 
planation. 

TECUMSEH SwIPFT. 
A A A 


Sizing Gear Blanks Without Fig- 
ures—A Roller Ratchet— 
Piston Rod Fits. 

Editor American Machinist: 

Having received some valuable point- 
ers from “American Machinist.” I feel as 
if I might give some of the boys a hint 
on sizing gear blanks for their lathes, 
without figures. I will give the story as 
it happened. 

Bill always wanted a chance, but could 
never get (he hung around the 
street evenings), although he 
told the boss he knew just as much as the 
other fellows did. 

Well, one day he got a job and had not 
a 90 gear which was necessary to cut some 
of the threads in connection with it. He 
reported to the boss, who happened to 
be busy just then, and his reply was: 
“Well, Bill, you want a chance; now 
take it. Turn up a blank the right size; 
you will find a casting in the shed about 
right.” Bill then asked him: ‘What 
will be the diameter of it?” The boss re- 
plied: “Figure it out.’’ Bill was in a hole 


one 


corners 


, 
aaa ——. 


YZ i <> 
Vy \ Vi Y 
if \\/ 40 teeth \ 
le 





Fig. 2 
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SIZING GEARS WITHOUT FIGURES 


that he did not fit, or, in other words, he 
was stuck. He 
“Look here, North, the old man has got 


came to me and said: 
me this time; I want you to show me how 
to figure out the size of a gear blank for 
my lathe, to have go teeth.” I then started 
to teach him how by diametrical pitch, as 
the gears for that lathe were 12 pitch, 
but he got so muddled that he was lost 
Well, as 


the remainder of our lives on the prob 


entirely. we could not spend 
lem, and Bill got to feeling so bad because 
he could not work it out, I did not know 
just what to do to help him, as he wanted 
idea 
Take 


two gears, one with 4o teeth the other 


to work it out himself. Then an 


came to me, which was as follows: 


with 50; lay them on the lathe-bed, just 


as they would run (Fig. 1); measure 
across from A to B, and you have the 
diameter of your blank for 90 teeth. 


32-751 


Now, of course, the same idea applies if 
fact 


the 


you any 
number of total 
number of teeth is the required number; 


use two or more gears, In 


gears, so long as 
but they must be laid so that all the cen- 
ters will be in a straight line. 

In the “American Machinist” of June 
4th J. P. Williams sketch of a 
self-tightening pulley, which brought to 


gives a 


mind a wheel I saw twenty years ago. It 
was fast to the shaft when running in the 


direction of the arrow, and loose when 
driven in the opposite direction. Fig. 2, 
A, is a small roller. The power was 


conveyed to the shaft from the pulley— 
not from the shaft to the pulley 

I rather like Mr. Halsey’s idea of the 
straight fit of the piston rod in the cross- 
head. I have handled quite a number of 
them, and am able to say one thing in 
favor of the plan—that is, the conveni- 
ence of drawing the piston when doing 
repairs. Just while the other fellow was 
looking for something to start the cross- 
head, a tap with a heavy hand-hammer 
did the business after the key was out. 

Nortu. 
Sherbrooke, Que. 
a a A 


Revolution Mark in Milling. 
Editor American Machinist: 

With reference to George W. Marshall’s 
article published in your columns of July 
16th, on the mark left by milling cutters 
that it is due to the 
Practically, a cutter 
cannot be ground true, for by the time you 


on work, would say 


vrinding of the tool 


round to the forty-seventh tooth the emery 
wheel you are grinding with is smallerthan 
first tooth, thus 
the tool till the 
or even two thick- 
larger than the first. This 
graduation causes the tool to take a very 
thus drawing it closer to the 
hold 


whe ré 


started the 


the 


when you 


graduating teeth of 
last one is perhaps on 


nesses ol pape r 


strong erip 
and not 
the tooth 


work and then losing its 
cutting at all in the place 
is small. It is just the same as a tool run- 
ning from a small to a large cut; you are 
perhaps taking a ,',-inch cut, and running 
but on coming to the 


onto a inch cut 


{-cut you will find you are taking perhaps 


a ,', inch or a inch more than you ex- 
pected to 
ERNEST MCGRATH 
Brooklyn, N. ¥ 
2 + A 

It is reported that the Austrian War 
Depai improvement 
on the Mannlicher 1 which brings the 
weight of that weapon down to 7 pounds 
4 ounce ind mak t by far the lightest 
magazine gun in the world. The new 
gcun will use the same ammunition as the 
older one, and the latter will not there- 
ore be discarded at once, but will 
be gradually displaced as the production 


of the new gun armory enables it to take 
the place of the old one. This reduction 
of weight enables soldiers to carry more 


ammunition 
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Keeping Up with the Procession. 

Progress is not all hurrah. There are 
always some who are being left behind, 
and the dropping by the way of the 
maimed and the halt causes sometimes a 
pang of regret. While we mourn the loss 
of those who drop by the way, we still 
largely measure our progress by them. It 
is the past always that must tell us how 
fast and how far we have gone. We can- 
not gage our speed by our rate of ap- 
proach to any point ahead of us, for we 
can never see far enough in that direc- 
tion. Even in looking backward it is 
necessary to still keep our vision advanc- 
ing. Our point of comparison must be 
shifted ahead from time to time, or we can 
no longer make accurate and reliable ob- 
servations. There are those who fail to 
do this and who keep their eyes still fixed 
on the far-away landmark, and when it 
grows dim and distant they whine and 
sob over the change in the landscape. 

Such as these are in the machine shop 
as much Where are the 
old-time machinists? they say. Where 
is the hand-tool latheman? Where is the 
old chipper and filer, or the manual skill 
of the old all-around man that flourished 


as elsewhere. 


in every shop? Alas! they are gone for 
ever. What of it? Who now wants them, 
or, indeed, could find a use for them? We 
not only do things in different ways and 
by different means, but we have also dif- 
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ferent things to do, and all the talk and 
all the thought of the shop is changed. 

To remark with regret that things are 
not what they were is one way of recog- 
nizing, and perhaps of accepting, all this, 
but it is not the best way. The vision of 
the optimist is always more correct and 
more to be relied on than that of the pessi- 
mist. The change that progress brings is 
only to be regretted by those who are left 
behind. 

The mechanical journal can least of all 
afford to dwell too long or too lovingly 
upon what has been. Its engrossing busi- 
ness is with what is and with what is im- 
mediately coming; and dealing with these 
it must, of course, change continually. 
The topics of a generation ago, and the 
new practices which could be urged with 
force and seriousness then, could not be 
so treated to-day without incurring the re- 
proach of advancing senility. A half a 
generation ago the things that so largely 
occupy the thoughts and employ the hands 
of the mechanics of to-day had not come 
into prominence. Electricity, compressed 
air, the bicycle and the horseless carriage 
must be spoken of now, for they are the 
facts of the time. To say that we have 
changed and that we are not as we were 
in our infancy is only to say that we grow, 
and there is no higher praise for us. To 
continue always as we are and as we were 
is possible only for the dead. 


A A A 


The Engineer as a Business Man. 

One of the most sensible suggestions 
connected with technical education that 
that we have seen in years, is now being 
urged upon the authorities of the Stevens 
Institute by its graduates. The sugges- 
tion is for courses of lectures on such 
subjects as book-keeping, banking, in- 
vestments, patent law, laws of contracts 
and specifications. 

We gather our information from the 
annual address of the President of the 
Stevens Alumni Association, from which 
we take the following pertinent words: 
“Tt must be remembered that the financial 
side of engineering is always the most 
important, and that the sooner the young 
engineer recedes from the idea that, sim- 
ply because he is a professional man, his 
position is paramount, the better it will be 
for him. He must always be subservient 
to those who represent the money in- 
vested in the enterprise.” 

The fact that mechanical engineering 
is primarily a matter of business, and not 
of scholarship, is ignored altogether too 
much in our engineering schools. The 
average fresh graduate looks upon the 
“mere business man” as of a distinctly 
lower order than himself, while the busi- 
ness college is considered as a subject 


for contempt. And yet, limited as is 


the instruction of the business colleges, 
we have no hesitation in saying that, to 
the graduate who has had no contact 
with business, a supplementary course in 
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such a college would be of more value 
than any equal period of time in his tech- 
nical course. Every man of intelligence 
should have a correct idea of modern 
methods of book-keeping and banking, 
while to the engineer i knowledge of pat- 
ent law and practice, and of contracts and 
specifications, is, sooner or later, a neces- 
sity. 

The ignorance of too many business 
managers of the technical side of their 
business is a subject of constant jeering 
by mechanical specialists; but the equal 
ignorance of business considerations on 
the part of technical men is equally and 
justly a subject for derision by the busi- 
ness man. This ignorance is, in fact, too 
often simply discreditable, and does more 
than any other one thing to limit the 
usefulness of engineers. Back of all this, 
a knowledge of both book-keeping and 
technology is involved in a subject of 
fundamental importance, cost-keeping, 
and the man who combines a knowledge 
of both subjects can be of the greatest 
value in this direction. 

It was a knowledge of these facts which 
led Mr. Eckley B. Coxe to deliver his 
eulogy upon the business engineer, whom 
he characterized as of the highest order 
and the best-paid of his profession 

The interest of technical school gradu- 
ates in the progress of their “Alma 
Mater,” is a most cheering sign, and it 
is but natural that such suggestions 
should come from them. Made up, as 
most of our engineering faculties are, of 
men of little or no business experience, 
they must depend largely upon their 
alumni for suggestions and assistance in 
these directions, and they can do no bet- 
ter than to follow them. When techni- 
cal men become also business men, we 
may look for less friction between the 
two sides of every manufacturing busi- 
ness, and for a new and better order of 
things in our industrial enterprises. 


A A - 


A New Arrangement. 

In order to take care of an increasing 
advertising business, and at the same time 
make room for all the reading matter we 
desire to publish, additional pages have 
been put into the “American Machinist.” 
In making this change we desired also to 
secure, if possible, better results from our 
half-tone engravings, and to shorten the 
time between going to press and the re- 
ceipt of the paper by subscribers, which 
accounts for the change in arrangement. 
use of two kinds of paper and absence of 
colored cover. As to cover design, while 
there were many who liked the design we 
had on the cover, others did not like it. 
We have fixed it so that no one can criti- 
cise the design, because there is none. 

This arrangement enables us to give a 
full table of in the most con- 
venient place, and the mechanical produc- 
tion of the paper is simplified and facili- 


contents 


tated. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. p. penne must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(000) Q. E. D. asks: A mass W being 
moved over a plane surface, it is found that 
the resistance due to friction is equal to 10 
per cent. of its weight. If it is desired to 
give the mass a certain acceleration, will 
the force required be just the same as 
though friction were eliminated and 10 per 
cent. added to the weight of the mass? A.— 
Let W = the weight of the original mass, 
p =the aceleration to be given to it, and 
g = the acceleration due to gravity. In the 
first case, with friction included, the force 
exerted will be 

Wp, Ww 


F, —_ 
_ 10 
In the second case, without friction, but 


with the percentage added to the weight, 
the force exerted will be 


Ww “ 

~ oO 

F, = r; -p 
wp, Wp 
4 10 2 


It will be seen that F, and F, are not 
equal, except for the special case where 
b =g, for which case we should have 


F, = Fy =W4 


The reason for all this will be clear if we 
consider that in the first case the force re- 
quired to overcome the friction is a con. 
stant quantity, without regard to what the 
acceleration may be; whereas in the sec- 
ond case the added mass must be acceler- 
ated with the original mass, and the force 
required to do this depends upon the ac- 
celeration given. /, and /, become the 
same when p=g, because the force re- 
quired to produce the acceleration of grav- 
ity is the same as gravity; and hence, the 
force absorbed in accelerating ,, W’ is 
vo WV, which is the same as amount ab- 
sorbed in friction in the first case. 


(000). “Pneuma,” Rockford, IIl., writes: 
I wish to run an air motor a half-a-mile 
from a steam-driven air compressor, using 
the air at 60 pounds pressure and cutting 
off at the most economical point. I wish 
to know approximately the size air com- 
pressor needed and also the size of the air 
pipe. The available steam pressure is 85 
pounds. A.—With air at 60 pounds at 
the motor we would cut off at one-third 
stroke. The mean effective pressure 
would then be 32 pounds and the terminal 
pressure about 1 pound. We first deter- 
mine the size of the motor. The required 
foot-pounds per minute would be 33,000 
X 20 = 660,000. Assuming the piston of 
the motor to travel 300 feet per minute, 
the total mean pressure on the piston 
should be 660,000 — 300 = 2,200 pounds, 
and as the mean effective pressure is 32 
pounds, the piston area is 2,200 + 32 = 
68.75 square inches. The diameter cor- 
responding to this area would be about 
934 inches, so we adopt 10 inches for the 
diameter of the motor cylinder. The I. 
H. P. under the above conditions would 
then be 10° X .7854 X& 32 300 —- 33,000 
= 22.848, ond deducting 10 per cent. for 
friction, the actual horse-power will be 
22.848 — 2.285 = 20.563. The air con- 
sumption, cutting off at one-third stroke, 
would be 10? X .7854 &K 100 + 144 = 54.54 
cubic feet per minute, or, adding 25 per 
cent. to this for clearance and other losses, 
54.54 + 13.64 = 68.18 cubic feet per min- 
ute = 68.18 + 60 = 1.136 cubic feet per 
second. We assume a 3-inch pipe for 


10 
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transmission in this case, and as the cubi- 
cal capacity of 1 foot of 3-inch pipe is 
.049 foot, the velocity of flow would be 
1.136 — .049 = 23.2 feet per second, which 
would not be excessive. The additional 
pressure or head required in this case to 
overcame friction would be about 7 
pounds, so that we may assume that the air 
is compressed to 70 pounds, and upon this 
basis we may compute the capacity of the 
compressor required. The volume of air 
at 60 pounds being 68.18 cubic feet per 
minute, the volume of free air will be 68.18 
x 5.08 = 346.4 cubic feet. Assuming the 
piston speed of the compressor to be 300 
feet per minute, the capacity of the air 
cylinder should be 346.4 + 300 = 1.1546 
cubic feet ber foot of length. Then 1. 1546 


1,728 = 1,995 cubic inches, and 1,995 + 
12 = 167 square inches, the required area 
of piston. This is a little less than the area 


of a 15-inch circle; but to have a sufficient 
margin to cover losses, it will be better to 
make the cylinder 16-inch diameter. The 
mean effective pressure, or resistance, in 
adiabatically compressing free air to 70 
pounds gage pressure, is 33.73, and the 
power required for the compression will 
therefore be 162  .7854 X 33.73 X 300 — 
33,000 = 61.65 horse-power. As this is the 
power required at the air-compressing cyl- 
inder, the I. H. P. of the steam cylinder 
should be, say, 10 per cent. higher than 
this. It is not necessary here to go into 
any computation as to the steam cylinder. 
The power at the steam cylinder being 
61.65 + 10 per cent. = 67.82, the ratio 
realized at the motor will be 20 + 67.82 = 
.2948. By compound compression with 
thorough intercooling, by reheating the 
air at the motor, and by the careful elimin- 
ation of all losses by leakage, clearance, 
etc., it is possible to at least double this 
ratio; but without any special precautions, 
the ratio realized will not be far from what 
we have computed it. 


eo 


Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. 

Forming Lathes, Mer. Mach. Tool Co., Meriden, C 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Honest Mach. Oils. F.8. Pease Oil Co., Buffalo,N. Y 

Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Aluminum and Brass Castings, Machinery Name 
Plates. Twining Campbell, Paterson, N. J. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,388 Cortlandt st.,N.Y. 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, Tolland, Conn. 

Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for ‘Brief History of Patent 
Legislation.” 


For Sale or Rent 


Grant; see page 7. 


Foundry and Machine Shop 
with additional land ; in good condition and well 
equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York. Terms easy. 
Call or address, Room 41, 22 William st., N. Y. 


+ ao a. 


Engineering Trades in Great Britain. 
Matheson & Grant, of London, in their 


“Engineering Trades’ Report” dated July 
x I 


20th, say: 


“Mechanical engineers and machine tool 


makers are mostly busy, and there never 


was a time when more interesting prob- 


lems presented then selves for develop- 


85-753 
ment. There is no lull in the demand for 
mining machinery; a new era of locomo- 
tion is expected by many from the intro- 
duction of road engines, or auto-motors, 
but these anticipationsare probably prema- 
ture. The of the existing 
lative restrictions to the use of engines on 
the highways will doubtless encourage and 
extend their use, but none of the machines 
are satisfactory. Oil or gas 
engines the likely 
method, and the present opportunities and 
tend to the removal of 
that still retard their 
haulage on tram- 


removal legis- 


yet available 


seem to offer most 


experience may 
certain imperfections 
progress. Mechanical 
ways is receiving increased attention, now 
that corporations appear willing to expend 
public funds in providing facilities already 

The system 
cables 
the overhead 


available in other countries. 
of haulage by seems 
hardly likely to be extended; 
most in 


wire-rope 


electric trolley system is favor, 
but presents many drawbacks; while the 


alternative conduit electric system is not 
yet sufficiently perfected to justify its adop 
tion. But whichever of these methods ulti 
mately prevails, considerable expenditure 
and machinery must result, 


to the engineering 


on steel, iron 


which will be beneficial 


trades of the country. Those among the 
leading mechanical engineers who now 
undertake also electric installations, have 
been actively engaged and are likely to 


It has become evident that 
than 


continue busy. 
such a combination is more effective 
where electrical engineering is worked as 
Electric 
for long 


an entirely separate business. 


transmission of power, not only 


but for local distribution in and 


distances, 
about factories and mines, is being rapidly 
developed; such an application of power is 
in many cases successfully associated with 
and various sub- 


electric lighting schemes, 


sidiary trades are finding profit in the 
manufacture of plant and apparatus. Port- 
able electric tools are also being intro- 
duced in the shipbuilding and other trades. 
The all countries which 
have good roads, has grown so rapidly as 


The de- 


use of cycles in 


to have created a new industry. 


conse- 


to have 


mand has been so great, and the 
quent prices so considerable, as 
induced large investments of capital, which 
will, by the extended competition, shortly 
a falling off of profits. The tube 
however, these tubes 
and 
machines of alu 


useful to 


cause 
who make 
benefited, 


makers, 
by a special process, have 
construct 
minium will afford 
ngineers for other 

“Locomotives and Rolling Stock.—The 
during the 


attempts to 
experience 
purposes 

for locomotives has, 
months, been gradually overtak- 


demand 
last twelve 


ing what, forthe last four years, has been 


a superabundant power of supply. All the 


works mav be said to have orders in hand, 


which will occupy them for the next six 


months, so that, in regard to new business 


ilready in view and which can scarcely be 


postponed, manufacturers may look for 
more remunerative prices This branch 
of trade is well defined, as the number of 
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makers and their capacity of output are 
known to all concerned. There has been 
no inducement to increase the number, 
for during recent years engines of the 
highest class, with every modern improve- 
ment, have been supplied on terms quite 
insufficient to the investment of 
further capital in this branch of trade. On 
the main lines of this country, the ten- 
dency is still towards heavier engines and 
higher pressure of steam.”’ 

A A A 


Death of John J. Hogan. 


John J. Hogan, inventor of the Hogan 
boiler, died at his residence, Middletown, 
N. Y., on July 30th, of Bright’s disease. 
Mr. Hogan was born in Ireland, receiving 
his education in Dublin and in Belgium. 
He was later apprenticed at the Reading 
Iron Works, near London, a fee of $1,500 
being paid for his indentures. His resi- 
dence in the United States had been prin- 
cipally in New York and St. Louis until 
the establishment of the boiler works at 
Middletown. 


induce 


a A + 
In the last annual report of the North 
German Lloyd’s, the directors, after re- 
ferring to the contracts lately made with 
German firms, conclude with the hope 
that German builders will in the future be 
able to obtain their building material ex- 
clusively from home manufacturers. That 
the company’s hopes in this direction will 
become a certainty is evidenced by the 
placing of the three additional ships in 
German yards for construction, and more 
especially if it is to be believed, as stated, 
that the company intends to place all 
future orders for ships with German ship- 
builders who will guarantee the use of 

none but German material. 

4A A A 
The recent practice of providing for 
lubrication of drills by tubes to carry lubri- 
cant to the point of the drill, has been fol- 
lowed by the Newton Machine Tool 
Works, of Philadelphia, in the case of 
milling cutters. The drilled 
lengthwise, and at the point where the 


arbor is 


cutter is placed radial holes pass outward 
and through the cutter, the openings be- 
ing between the teeth. The lubricant is 
forced through these channels and is said 
to give a very beneficial effect. On cast 
iron, air may be forced through. 
A A A 

Bids were opened at the Japanese Lega- 
tion in Washington a short time ago for 
two cruisers for the Japanese Navy. Bids 
had been asked from only two concerns; 
that is, the Cramps, of Philadelphia, and 
the Union Iron Works, of San Francisco. 
the 
plans, and for vessels of about 5,000 tons 


The bids were largely on bidders’ 
displacement and a speed of 22% knots. 
The result of the bidding has not been 
made public. 
he A A 
A Sheffield manufacturer calls attention 
to the severe American competition in the 
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English markets. He says: “My agent 
writes me that a large order, for which we 
quoted an outside discount, has gone to 
America at 67% per cent. and § per cent., 
and this, with freight and charges, rep- 
resents approximately 70 per cent. off 
Sheffield list, which will mean a heavy loss 
if supplied by Sheffield manufacturers.” 
A A A 
H. R. Lash, a representative of Selig, 
Sonnenthal & Co., London, engineers and 
tool builders, and representatives of sev- 
eral American tool manufacturers, is here, 
looking about. 
A 4 A 
The famous Harland & Wolff ship- 


building establishment at Belfast was de- 
stroyed by fire on the 27th ult. 
A A A 


Commercial Review. 


New YorK, SATURDAY EVENING, AuGusT Ist. 


Engines, Boilers and Pumps. 

It is easy to prophesy the conditon of 
trade a long time ahead in these days, be- 
cause there is little of what is technically 
termed “outlook.” Since probably no one 
conversant with the situation expected 
anything approaching animation during 
July, we need hardly mention that nothing 
of that kind has occurred. But this must 
not be taken to imply that nobody is busy. 
In high-speed engines, at least, there is a 
fair amount of trade. One leading com- 
pany reports such to be the case this 
month, as compared with their sales last 
month; yet in spite of this they do not 
consider the situation improved, just be- 
cause of this want of outlook to which we 
have alluded. 

High-speed engines for isolated incan- 
descent lighting plants partake less of the 
“have - to- wait - until - after - election- to- 
see-any-business” character than do some 
classes of engines, for while a fair amount 
of large building is being done, they are a 
necessity. A local company tell us that they 
know of about six orders for high-speed 
engines which must be placed before a 
Some of the most important 
contracts recently placed for plants for 
Bank 
of Commerce building —engines, 400 
horse-power, Ball & Wood; boilers, Bab- 
cock & Wilcox; dynamos, Siemens & 
Halske. Murray Hill Hotel, remodeling 
of plant—engines, 400 
Payne; boilers, already installed; dyna- 


great while. 


buildings in this city are as follows: 


horse-power, 





mos, Walker. Windsor Hotel—engines, 
Watertown; boilers, Heine; dynamos, 
Walker. 


It is an object with everyone in such 
as the present to curtail expenses 
that 
reason that new enterprises remain so long 


times 
to sheer indispensables. It is for 


on paper and that high-speed engines are 
easier to sell than the more pretentious 
Corliss type, of which a man thinks twice 
before investing. “It is not a question of 
nobody wants any boilers,” 
It is true that low 
prices will not create purchasers, but they 


prices; says 


a seller of the same. 
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are a matter of vast importance in secur- 
ing the few purchasers who are in the 
market. Take, for instance, a contract 
which was recently snatched by an engine 
company comparatively little known from 
before the face of others of much greater 
prestige- who were trying to obtain it. 
“They underbid us $1,000 on two small 
engines,” says one of the latter. But, on 
the other hand, we have just heard of a 
similar contract which was not awarded 
to the lowest bidder, and perhaps the for- 
mer case alluded to may be explained upon 
the ground that the successful bidders are 
striving for a better introduction into the 
market. 

Here is a proposition to which some of 
the trade assent: that price cuts more of 
a figure with boilers than engines. In 
other words, that while buyers appreciate 
the fact that a good engine is more eco- 
nomical than a poor one, even if it costs 
a little more money, they prefer a cheap 
boiler, thinking, doubtless, that it will 
generate as much steam as a more expen- 
sive one, so long as it lasts, and if it doesn’t 
last—they may not live to know the dif- 
ference. Without vouching for the ac- 
curacy of this comparison, we submit it 
to our readers, thinking that it may accord 
with what has been noticed by some of 
them in respect to dull-time trade. The 
contrary would seem to be implied by the 
fact that at least one company which has 
earned a large reputation for its boilers is 
flourishing like a green bay tree, and the 
reason assigned therefor is, that only 
the strong concerns are able to buy at 
present, and that they want good boilers. 

The trade in steam pumps partakes of 
the nature of that in other classes of ma- 
chinery. 

In addition to what has been learned 
this week, concerning the business situa- 
tion in steam goods, from New York in- 
dications, we have communicated with a 
number 
print herewith terse opinions from all of 
them. As these were obtained without 
previous knowledge of the quality of their 
business, they should furnish a good cri- 


of out-of-town companies, and 


terion of the experience of manufacturers 
generally. 

From the Valley Pump Co., Easthamp- 
ton, Mass.: “Our business is exceedingly 
good for these times, as we are running 
complements of men sixty hours per week. 
We are increasing our line of both pumps 
and elevators.” 

From the Rice & Sargent Engine Com 
“We 


tunate enough to secure orders before the 


pany, Providence, R. I.: were for 
Chicago convention that keep us busy 
Just now there 


lc « yk 


forward to a good, profitable engine busi 


for several months yet. 
are few inquiries received; but we 


ness in the near future, certainly by next 
spring.” 

From the Dickson Manufacturing Com- 
pany, Scranton, Pa.: “As far as we are 
the sta- 


The 


concerned, present situation of 


tionary engines is unsatisfactory. 
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prices are entirely too low for good en- 
We getting our 
share of engines to build. There seem to 
be numerous inquiries, and we believe that 


gines. are, however, 


if confidence were once re-established, the 
trade in engines would be very much bet- 
ter.” 

From the Hewes & Phillips Iron 
Works, Newark, N. J.: “We are quite 
busy in our several departments, on old 
orders, but regret to say that very few 
new orders are coming in, and that the 
outlook for business for the balance of the 
year is not at all encouraging. It is our 
hope and belief that a Republican triumph 
in November will again start the wheels of 
industry.” 

From the Keystone Engine & Machine 
Works, Philadelphia: “The condition of 
matters to which you refer is of such a 
character, that it seems to be a very diffi 
cult matter to explain intelligently, but, 
theoretically, we believe that the depres- 
sion is caused by the unsettled condition 
of the money question. So far as we are 
concerned, business has been fair thus far 
We do not feel as though we 


ought to complain, believing that others, 


this year. 


perhaps in the same line of business, have 
suffered more seriously under certain cir- 
We are buying just enough 
to supply our immediate needs, and while 


cumstances. 


we find collections exceedingly slow, we 
consider ourselves very fortunate in being 
able to 
There is at present some business in sight; 


pay promptly as we go along. 


competition is very strong, and were we 
able to obtain one-third of that which we 
have figured on, we should consider our- 
selves very fortunate. We are disposed 
to ‘sail close to the wind’ for a time, and 
ascertain, if possible, what the outcome of 
the present political agitation will be. We 
are not shrieking, and do not propose to 
howl until it is really necessary.” 


Exports of Machinery. 

We called attention, last week, to the 
fact that the exports of machinery from 
the United States have during the past 
year assumed very gratifying proportions. 
Believing that the matter is of peculiar 
moment to manufacturers at the present 
time, we propose to compile and print 
weekly a summary of the outward mani- 
fests of machinery from the port of New 
York, which comprise a large portion of 
the The 


“machinery” as connection 


those of entire country. term 


used in this 
is not necessarily confined to machine 
tools, pure and simple. 

the 


25th, our computation of 


For week ending Saturday, July 


the machinery 
exports from New York to foreign Amer 
ican countries and islands is $38,211; to 
$61,762; to other 


Europe, countries, 


$21,769; total, For the week 


ending August Ist, the exports from here 


$121,742. 


to American countries were $26,506; to 
Europe, $87,514: to other countries, 
$10,652; total, $124,672 

The following information, brought to 
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light by the correspondence of the “Amer- 
ican Machinist’ may be appropriate to 
give in this connection: The Davis & Egan 
Machine Tool Company, of Cincinnati, re- 
port having taken a larger export busi- 
ness last week than in any previous week 
of their experience. It included a $15,000 
order from England, a considerable por- 
tion of which is for the equipment of the 
works of Humber & Co., of Coventry, 
Eng., recently burned; also orders from 
C. Shinz, of St. Petersburg, for seven ma 
chines, and from the Simplex Machine 
Co., bicycle 


dam, for six machines. 


manufacturers, of Amste1 
A representative 
of Armstrong Bros. Tool Co., of Chicago, 
dealers in machinists’ supplies, etc., re 
cently made a trip through Canada, with 
the result of increasing greatly their sales 
Chey had from the Ist to 


shipped there over 500 


in that country. 
the 27th of July 
tools. 
Iron and Other Metals. 
The Steel Billet Asso 
ciation met yesterday in New York. Al 


Manufacturers’ 


though the meeting took place behind 


closed doors, it has been learned that the 
business was chiefly of a commonplace 
nature and that the prices asked hitherto 
were reaffirmed. Another market feature 
is, that the city of Brooklyn has awarded 
the anticipated contract for fifteen miles 
of riveted steel water pipe, about five feet 
in diameter. 

In this the 


passed a quiet week. 


section other metals have 
The exports of cop- 
per have been about 2,205 tons, making 
about 10,715 for the month and 68,700 for 
the year to date, against 39,420 during 
the first seven months of 1895. The prices 
of copper have greatly declined since their 
gains, made some weeks since. 

The arrivals of tin for the month have 
amounted to 1,825 tons, the consumption 
being estimated at 400 tons less. 

Not a great deal of lead has been sold in 
this market during the week, the amount 
But 


over 


being estimated at 600 to 700 tons. 
the 
1,500 tons. 

Pittsburg Report for July. 


Trade conditions in the Pittsburg dis 


quantity exported has been 


trict have varied but little during the past 
month. For the last few months nothing 
of a startling nature has developed, and 
the prospects are lor a continued absence 
of a heavy business until after the coming 
election. This is almost an assured fact 
Many are making inquiries for material 
both heavy and light, but they do not want 
to place any orders until after November 
next. Money collections are still rather 
poor 

The amount of business now being done 
and no 


is limited to actual necessities, 


orders are being placed for a_ dollar’ 


worth more than is required. In some oj 
the leading lines of trade, production 1 
being restricted, simply to keep. sto 

rom accumulating. It was expected by 


some that the lepression would soon let 
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up, and prices would advance, but within 
the the that 
nothing better need be expected seems to 


past few weeks conviction 


have strengthened, and prices, in the raw 
iron market especially, are again moving 
1 foundry iron is selling 


No. 2 at $11.50 @ 


downward. No 
at $12 @ $12.25, and 
$11.75. These 
better condition than any other grade, but 
Southern mill 


product is adopted in preference to home 


irons are probably in a 


conditions are such that 


product. The only things that have kept 


the iron market on its present basis are 


the stiff price for ore and the united action 


of the Bessemer steel manufacturers 


Foundries are not rushed with orders, 
but are kept running part time. Several 
new foundries are contemplated in this 
vicinity, also a large plant for the manu 
facture of high-grade machine tools. This 
plant will be erected by Lea & Carroll, of 
the Lewis Block, Pittsburg, who desire 
bids on the equipment of the plant 

Che summer shut-down of nearly all the 
mills has boomed business in mill sup 
plies, as nearly every concern needed 
some repairing The Pittsburg tage & 


Supply Company and Chas. Turner are well 


rT be lting, hose, 


filled with orders calling f 


valves, gages, et Prices are fair for this 
- 
and are being well main 


line of goods 


tained 
tems and elec 


, 1 
Between water-works S\) 


tric-light plants, engine and boiler people 
No 


under 


are kept busy bidding on the work 


less than a dozen plants are now 
the 
those for the new Phipps building, Schoen 
berger Steel Company and others The 
New Wilmington, 


enlarged and a 


consideration within city, notably 


electric-light plant at 


Pa., is to be new water 
works system installed at Coraopolis, near 
this city \t Allegheny 


City council, 


a meeting of the 
a few days ago, the question 
of awarding a contract for boilers was re 
considered, and the award given the Erie 
City Iron Works, who were $1,000 cheaper 


Continued on page 28.) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Position by a first-class power hammer forget 
Box 248, AMERICAN MACHINIST 

‘xp. mech’l engineer, speal Spanish, wishes 

| - I 

to change est references. Box 250, Am. Macu 

Mech. dftsman. wishes a change: all-round man 
gen. and elec. machy 40 vrs.” eX Bb. M., Am. Macu 

Comp. draftsman, grad. wants pos.; exp, in de 
sign'’g engs., | ers, gt machy. E. P., Am. Macnu 

Pat rh make i f il esires a hang 
Ca esign ¢ i I r othve fur u 
I ik. AMERI M HINIS 
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(Continued from page 37.) 
than the company which had previously 
been under contemplation. 

The demand for lathes, planers, etc., 
does not amount to a great deal, and deal- 
ers are very much discouraged. Prices in 
this line are tending to weakness, although 
they seem to be as low as they possibly 
can go. Inquiries are numerous, but these 
are probably made for the purpose of feel- 
ing the market. 

The probabilities are that things will 
run along in this manner until after the 
financial question is settled, whether it 
will be for gold or silver. When this is 
finally over, one may look for a decided 
improvement in all lines. 

Quotations. 
New York, Monday, August 3d. 
Iron—American eee, Seewater delivery : 


No. 1 foundry, Northern...... eeeee- $12 00@ $13 00 
No. 2 foundry, Northern............. 11 75 @ 12 25 
No. 2 plain, Northern.... ...... «ee 1075 @ 11 00 
GOT FOCHO. .cccccececse: eoiease eoee 10 75 @ 11 
No. 1 foundry, Southern.... a 





feiss. 10 50 @ 10 


00 

. 11 00 @ 11 50 
de 

10 00@ 10 25 


No. 2 fuundry, Southern.... 
No. 3 foundry, Southern....... $oenes 


No. 1 soft, Southern....cccccesces -.» 1050 @ 11 00 
No. 2 soft, Southern ...........+0++. 10 25 @ 10 50 
Foundry forge, Southern............ 10 00 @ 10 25 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.10 @ 1.20c. ; refined, 1.20 1.50c. Store 
prices: common, 1.40 @ 1.50c.; refined, 1.50@ 1.70c 

Tool Steel—Ordinary sizes, standard quality, 55 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel— From store, about 1.75 
Special brands upward. 

Cold Rolled Steel Shafting—Base size in car. 
loads, about 2h¢c.; 23%4c. for smaller quantities 
from store. 

Copper—Carload lots, Lake Superior ingot, 10% 
@ 11\c.: electrolytic, 1034 @ 1lc.; casting copper. 
10% @ 103{c. 

e 3 Tin—For 5 and 10-ton lots, 13.45 @ 13.55c. 
. oO. b. 

Pig Lead—In carloads, 2.90c. 

Spelter—In carload lots. New York delivery 
8.90 @ 4.00c. for standard Western brands. 

Antimony — Cookson’s, 7.25c.; Hallett’s, 6.45c.; 


Japanese. 6.45c. 
Lard Oil—Prime city, 39 @40c. 


Aa Aa & 


Manufactures. 


The Brantford Electric Light Co. will install new 
machinery to cost $25,000. 

A new machine works will be erected at Cum 
perland, Pa., by C. W. Taylor. 

The Messrs. Allan Bros., of Grimsby, Ont., Can- 
ada, intend to build a planing mill. 

The Phillips Gas Company, Butler, Pa., will erect 
a gas plant and place new machinery. 

The Mecklenberg Iron works, of Charlotte, N. C,, 
are about to place new machinery. 

American Clay Mfg. Co., Pittsburgh, Pa., will 
erect a plant and install new machinery. 

A forge shop, 80 x 350 feet, will be built by the 
Block & Pollock Iron Co., of Cincinnati, O. 

Hamilton Bros., Latrobe, Pa., will erect a large 
glass factory and will install new machinery. 

The Crawford Mfg. Co., Hagerstown, Md., will 
add additional machinery to their bicycle plant. 

Tha Citizens Electric Co., of Athens, Mich., has 
been incorporated and will light that town by elec- 
tricity. 

The Reading Shale Brick Co., Reading, Pa., will 
build a large brick plant, and install new ma- 
chinery. 

The Delta Electric Power Co., Delta, Pa., will 
erect a plant and place a line of new and improved 
machinery. 

W. F. H. Garber, New Bloomfield, Pa., will soon 
erect a paper mill and will place improved machin- 
ery in same. 

The United Traction Co., Pittsburgh, Pa., will in- 
stall boilers, engines, dynamos, belting, shafting, 


hangers, etc. 


(Continued on page 39.) 





Help Wanted. 


(Continued from page 37.) 


Wanted—By the Nellis Belt Fastener Co., 284 
Pear] street, New York, hustling salesmen on their 
patent fastener and pulley covering. 


Experienced designer of automatic and special 
machinery is open for engagement; highest refer- 
ences. Original, care AMERICAN MACHINIST. 


Mech. draftsman and tool maker, Swede, tech. 
educated, wishes position; 10 years’ office and shop 
experience, Box 247, AMERICAN MACHINIST. 


Wanted— Position as iron molder, green or dry 
sand, light or heavy work; 25 years’ experience 
both as foreman and workman. Box 249, Am. Macu. 


Position wanted by prac. mach’st & tool maker, 
12 years’ exp. in handling men and making piece 
wrk. prices; vicinity Cincinnati. Box 241, Am. Macu. 


Wanted—Experienced milling machine hand to 
take charge of a plain mill and three gear cutters 
in the West; permanent position to a reliable man. 
Box 246, AMERICAN MACHINIST, 


Wanted—Position by practical foreman in man- 
ufacturing line; 6 years’ experience in handling 
help on small and medium work; good references. 
Box 237, AMERICAN MACHINIST, 


Wanted—To represent manufacturer in Central 
West, by experienced mechanical engineer of Pitts 
burgh, having good acquaintance with iron and 
steel works people. Address Box 245, Am. Macu. 


Wanted-—Position by a Stevens graduate; exp. in 
drafting; thoroughly exp. in indicator work and 
testing; position with consulting engineer pre- 
ferred; best references. Box 230, Am. MACHINIST. 


Practical machinist, good address, technical edu- 
cation, exper’ced in mech’l and civil engr’g work, 
desires pos, as trav. salesman with mfg. concern; 
has had some experience. Ad. Box 244, Am. Macu. 


Wanted—Head draftsman, capable of acting as 
assistant superintendent; one familiar with Corliss 
engine and compressed air preferred; state present 
Salary. S.C. H., 14 Lafayette Place, New York City. 


Superintendent of large factory wishes to change: 
am in charge of 200 men; practical tool maker and 
draftsman; can invent and design special watch, 
clock and auto. machy.; prefer elect. mfg.; good 
ref.; correspondence solicited. Box 233, AM MAcn. 


Superintendent will soon be open for engagement 
and wishes to correspond with parties requiring the 
services of a man of thoroughly practical and ex- 
ecutive ability; extensive experience in the manu- 
facture of elect’cal apparatus, Box 229, Am. Macu. 


A first-class mechanic holding a position as 
foreman, building high speed engines, long expe- 
rience, a hustler, and up to times, would like to 
go on the road a month or two; object, health 
is poor and at the same time looking for a 
healthy location. Parties in need of a first-class 
man write me for particulars. Box 242, AMERICAN 
MACHINIST. 

Mechanical engineer, graduate in civil engineer 
ing from a European college, wants situation where 
careful work is appreciated: experienced in trans- 
mission and heavy general machinery, turbines, 
power installations, hydraulic and modern struc- 
tural work; a chance to secure the services of a 
man who, with thorough theoretical knowledge, 
combines 18 years’ practical shop and office exp.; 
references as to ability. Box 226, Amer. Macu, 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 

Cheap 2d hd lathes & planers. S.M. York,Clev’d, O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co. 

For sale— Buckeye Eng., pract. new, 11x14, rating 
70 to 90 H.P., $450.00. S. M. York, Cleveland, O. 

Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill pg tern 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co. Middletown, Ohio. 


Cheap for quick sale.—1 Wheeler Planer 42x 42, 
very heavy, first-class condition; cost $1,900, will sell 
for $650. Butterworth & Lowe, Grand Rapids, Mich. 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call or get 
list17B. The Garvin Mach. Co., 440 Canal st., N. Y. 





A VALUABLE BOOK 


NEARLY READY. 


Gas, Gasoline ans Oil Engines 


By GARDINER D. HISCOX, M. E. 
400 Pages. 200 Illustrations. Price, $2.50. 


This book treats comprehensively, and almost en 
tirely of American makes of Gas, Gasoline and Oil En 
gines, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man conneeted with the 
subject. ; 

ADVANCE ORDERS SOLICITED. 

Send for our catalogues and special circulars of books 
for Machinists, Engineers, Electricians, and all prac 
tical trades. 

NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New 
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Pipe Cutting and Threading Machinery, 


, RATCHET DIE STOCKS AND 


FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 


66 CARDEN ST., BRIDCEPORT, 


RATCHET DRILLS 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 
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Covttimnounhy Gerhart “fourteen yearn, 
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J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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14in. x 6 ft. Hendey-Norton Lathe, and 12-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction. Invaluable for internal or duplicate work. 





The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron 3 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE. 


The Hendey Machine Co., 


TORRINGTON, CONN. 


European Agents: . 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 


(Continued from fag 

The Acme Brick Co., Philadelphia, Pa., will at 
once erect a large plant and install new machinery 
of the latest type 

Chas. Churchill & Co., of London, have moved 
their establishment to 9-15 Leonard street. Fins 
bury, London, E, ¢ 

W. H. Darlington, New Bloomfield. Pa wi 
erect a braiding works, ete., and will install a 
boiler, engine, et« 

The report published last week to the effect that 
the Carnegie Steel ¢ would engage in bicycle 
manufacture is incorrect 

The Lancaster Peerless Emery Wheel Co., Lat 
caster, Pa., are increasing their works and will 
place a lot of new machinery 

The New Cumberland Novelty Co New Cum 
berland, Pa., will erect a plant in the near future, 
and will install new machinery 

The Champion Blower Co., Lancaster, Pa., are 
building a new plant to manufacture blowers, etc., 
and will install new machinery. 

The factory of the Mossberg Mfg. Co., Attleboro 
Mass., will be closed for the usual annual vacation 
from August 6th to 16th, inclusive. 


Mackay & Quest, Renfrew, Ont., Canada, intend 
erecting an isolated water power plant and another 
machine for their electric light system 

The Savage Arms Co. may move their works 
from Utica, N. Y., to a more favorable location, in 
which case they will put up larger shops 

The Welliver Manufacturing Co., Phillipsburg 
Pa., will erect a plant to manufacture bicycles 
and install a line of new and improved machinery 

The ratepayers of Amherst, N. S., Canada, have 
decided to expend $8,000 in schools, $10,000 for 
waterworks and $2,000 in fire protection improve 
ments, 

Two by-laws will be submitted to the ratepayers 
of Deseronto, Ont., Canada, on August 7th: $35,000 
for a waterworks system and $3,000 for fire station 
and appliances 

The Hutztown Foundry and Machine Co., Hutz 
town, Pa., will erect a plant to manufacture a gen 
eral line of machinery work, and will install all 
new and improved machinery 

The Fairbanks Wood Rim Co. has been organized 
at Bradford, Pa., for the manufacture of wood 
rims for bicycles. They will build a plant immedi 
ately, and install new machinery 

A stock company has been organized at Battle 
Creek, Mich., to manufacture a voting machine 
patented by Mr. R. A. Hart, who is to be general 
manager. The capital stock is $500,000 

Louis Humphreys, of Chicago, IL, and Samuel! 
Foster, of Pittsburgh, Pa., are the heads of anew 
corporation to be formed in Tiffin, O., for the man 
ufacture of farm implements. Capital $1,000,000 

The Mossberg Mfg. Co., Attleboro, Mass., has 
been reorganized as the Mossberg & Granville Mfg 
Co, As soon as a suitable plant can be constructed 
it is expected that about 500 men will be employed, 

W. H. McEvoy, of Amherstburg, Ont., with some 
Toronto capitalists, under the name of the Am 
herstburg Electric Light, Heat and Power Co., and 
a capital stock of $20,000, are seeking incorpora 
tion 

Jackson, Mich., is soon to have another wheel 
company to be called the Jackson Wheel Co., with 
a capital stock of $30,000. KR. H. Emerson, Sidney 
S. Heywood and Melville W. Thompson are the 
principals 

The Hawley Down Draft Furnace Co, will estab 
lish a branch factory at Detroit, Mich., with a cap- 
ital stock of $100,000. Several Detroit people will 
be interested in the new concern \ site is yet to 
be selected 

The Niagara Cycle Fitting Co., of Buffalo, N. Y 
manufacturers of bicycle parts, have leased the 
building on Niagara street formerly occupied by 
Sweet's Baby Carriage Co., and will install new 
machinery to enable them to keep up with their 


orders 





EUGEN SOLLER, Basel, Switzerland. 


(Continued on page 40.) 
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(Continued from page 39.) 

The Hamilton Cycle Co., of Hamilton, O., will, 
on August 10th, remove their factory to Grand 
Rapids. Mich., where the company will be known 
under the name of the Hamilton-Kenwood Cycie 
Co., and will continue the production of the “Ham- 
ilton,” * Kenwood,” “* Wellington” and * Sligh ” 


bicycles. 


The N. Y., P. N. & O. R. R. will remove their 


large car and repair shops from Salamanca to Fal 
coner Junction, 14 miles east of Jamestown, N. Y 
Larger shops will be built, also new machinery of 
the latest design will be installed in every depart 
ment, especially for locomotive building for their 
own use, 

The Barnes Cycle Co., of Syracuse, N. Y., will 
soon begin the erection of a five-story brick addi 
tion to their present shop, making it when com 
pleted 284 feet long. They will put in a new engine 
of 120 horse-power, together with other new and 
up-to-date machinery for the production of high 
grade wheels, 

The McAnulty Mill Co., of Manheim, Pa., offer to 
locate at Fort William, Ont., a flour mill machin 
ery manufactory employing 150 hands, and a rolle1 
flour mill, 1,000 barrels capacity, at a total outlay 
of $300,000, for a free site, exemption from taxes 
for ten years, and $30,000 cash bonus. The council 
intend doing all they can to secure the industry 

A new company, known as Thayer & Co., has 
been incorporated in New York City, with Win 
throp Thayer, Boston, W. C. Turner, Philadelp!:ia. 
Frank A. Thayer and Rodney Thayer, New York, 
as principals, to engage in the manufacture and 
sale of the Babcock & Wilcox horizontal water 
tube boilers, also the Cahall vertical boilers. The 
office of the new concern is 39 Cortlandt street, 
New York 

The machine department of the Springfield Foun- 
dry Company, of Springfield, Mass., and the Valley 
Pump Co., of Easthampton, Mass., have consoli 
dated, forming a new corporation, to be known as 
the Springfield Elevator and Pump Company, and 
will manufacture hydraulic, electric and power 
elevators, and the full line of steam and power 
pumping machinery formerly built by the Valey 
Pump Company, at Easthampton, Mass. 

A A «4 
New Catalogs, 

‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6'x9" and 3%'x6’. 
We recommend the 6’ x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

Boston Gear Works, Boston, Mass., have issued 
a new catalog of gears of all kinds, transmission 
chains, ete., containing full tables of dimensions, 
prices, ete. It is 5 x 8 inches. 

Thos. Kane & Co., Chicago, Ill, send us a pamph- 
let describing the * Victor”? vapor engine, which 
is based on the invention of Mr. E. J. Pennington 
It is standard size, 6 x 9 inches. 

The Rollins Engine Co., Nashua, N. H., send usa 
pamphlet illustrating and describing the ** Rollins” 
automatic engine, which, in general appearance, 
resembles the ‘ Brown” engine. {It is 33¢ x bl 
inches, 

F. E. Reed & Co., Worcester, Mass., have issued 
a new catalog illustrating and describing their 
very complete line of lathes and attachments, and 
accessories for the same. It is standard size, 6x 9 
inches. 

Whitcomb Mfg. Co., Worcester, Mass., send us 
an illustrated catalog of planers of various sizes 
also planer chucks, index-centers, hand shears and 
punches, and power punching and shearing ma- 
chinery. It is standard size, 6 x 9 inches. 

The Hilles & Jones Co., Wilmington, Del., have 
issued catalog “M,”’ in which are illustrated a 
number of heavy punching and shearing machines 
of various types and for a variety of purpose 
The « atalog is large standard size, 9 x 12 inches 
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New Pattern 12-inch Screw-Cutting Foot Lathe. 
a AA 
New Illustrated Catalogue Sent on Afplicaticn. 


F. E, REED COMPANY, 


Gold Street, WORCESTER, MASS. 


Pratt § Whitney (0.2 


-»» MAKERS OF ... 


= Fine Machine Cools, = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. 
Gauges and Small Tools for all Machine Work.Drop Hammers and Trimming 
Presses. ¥% Forging and Trimming Dies for all classes of work. 





ENGLAND—BUCK & HICKMAN, 280 Whitechapel road, London, E.; CHAS, CHURCHILL & Co., LTp 
21 Cross st., Finsbury, London, E. C. ? : 

FRANCE~—F. G. KREUTZBERGER; FENWICK FRERES & CoO., 21 Rue Martel, Paris 

CHICAGO —42 and 44 S. Clinten st. BOSTON — 28: Franklin st. NEW YORK—123 Liberty st 





FINE MACHINE RELIEVED TAPS OF EVERY DESCRIPTION. 


“ Lightning *’ and ‘*‘ Green River's 
Brands of Screw Plates, Dies, Reamers, 
Tar Wrenches, Bolt Cutters, Drilling 
Machines, etc, 


— SEND FOR CATALOCUE. 
WILEY & RUSSELL MFC. CO., Creenfield, Mass., U.S. A. 
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- FOURTH. THOUSAND. 


KENT’S MECHANICAL ENGINEER’S POCKET BOOK. 


1060 Pages, 12mo, Morocco, $5.00. 


“A good work well done.” 2 JNO. WILEY & SONS. 
R. H. THURSTON ta 53 East 10th Street, NEW YORK CITY. 
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Milling Machines, 
Eight Sizes, Weighing From 1000 to 4500 Ibs, 

DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO, 


MILWAUKEE, WIS., U. S.A. 





WHAT’S THE MATTER 


With our new Cutting-off Machines? 
Write and find out. 


HuRLBUT ROGERS Macu. Co. 
SO. SUDBURY, MASS. 













PUNCHES , SHEARS, ; 
DRILLS.HAND BLOWERS, 
FORGES ETC. @ 


Zk 
UNEQUALLED Cortlandt 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


OUFFALO, MY. 


USA. 
—_—_ 


Lodge § Shipley Machine Cool Co. Co. 


CINCINNATI, OHIO. 


Makers of 
Engine Lathes, 


from 14° to 42 





e 
Street. 

























The entire index for Feeding and Screw 
Cutting is obtained instantly without remov- 
ing a single gear from its shaft. 





The range of feeds and threads is exten- 
in the 14° from 8 to 128 if desired. 


All feeds are indexed. 





~ sive; 


Change gears are mounted on shaft running in bearings at both ends. 








Miner & Peck Mfg. Co., New Haven, Conn. 





THe TAYLOR-RICE ENGINEERING Co., 
Works: GLOUCESTER CITY, N. J., U. S.A. 





ADJUSTABLE BLADE REAMER Sm. 
Iho in. to 215 in. 
SEND FOR NEW PAMPHLET. 





THE WATERBURY 
FARREL FOUNDRY 
AND MACHINE CO 
Waterbury, Conn., U. S. A 


BUILDERS OF 
MACHINERY 


SILVERWARE 


STEEL TUSE, BICYCLE PARTS, BRAS 
AND HARDWARE, 


TEEL GOODS 





ROOTS’ FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, _— 
ITIVE 
POSITIVE, AST, MECHANICAL 
PERFECTLY 
ECRY | CONSTRUCTION. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


NEW bey | ICE: 109 Liberty Street. 
STEWART, Manager. 


z — please mention this paper. 


FIRE FELT 





AIRE-PROOF, LIGHT, 
REMOVABLE, ~ithtdbndthen\aedieibeetietihi DURABLE, 
SECTIONAL PIPE COVERINGS. 
Sheet Fire Felt for boilers and superheated surfaces. Curved Sheet Lagging for boilers of locomotives 


ASBESTOS CEMENT FELTING. 
Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, etc. 


H. W. JOHNS MFC. CO., 87 Maiden Lane, New York, 
CHICACO. BOSTON. PHILADELPHIA. 









PLAIN © ec ec e 


) Milline Machines 


Are latest in design, with important improvements, and 
fS®@ will do more and better work than others. The reason @S@ 
why is fully explained in pamphlet, sent to any address. 


“THE CINCINNATI MILLING MACHINE CoO. 
Draper St. o ¢ @ CINCINNATI, O. 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


Sone FOR CATALOGUE. 









2343 & 2345 
‘allowhill St., 


M A R t os B R O S es PHILADELPHIA, PA. 








The lather Mew Patent Taper Attachment 












Accurate, easy and quick to operate. 
All changes can be made from front 
of lathe. No backlash or lost motion, 
THE BEST. 
wuwea | Flather & Company, 
Taper Attachment NASHUA, N. EI. 

















1896. 





August 6, 








BROWN & SHARPE MFG, CO, Prowene= 


WORM_HOBS 


WITH RELIEVED — 








Which can be ground without changing 
their form. They cut as freely as Mill- 
ing Cutters. 

For suggestions in regard to ordering, 
see page 267 of Catalogue. 


BROWN A SHARPE MIG Co. 
PROVIDENCE Rt 





ACENTS: 


BUFFALO, N. Y.—R. Hoffeld & Co., 61 Carroll St. 

CHICAGO, ILL.—Manning, Maxwell & Moore, 60 South Canal st. 

CINCINNATI,O.—E. A. Kinsey & Co.,227 W.4th st. 

N.Y. CITY—Manning, Maxwell & Moore, 111 & 113 Liberty st. 

PITTSBURGH, PA.— U. Baird Machinery Co., 74 Water st.: 
Manning. Maxwell & Moore, 424 Telephone Building. 

ENGLAND--Buck & Hickman,280 Whitechapel road, London,E.: 

Chas. Churchill & Co., Ltd., 21 Cross street, Finsbury. 
London, E. C. [lin, S. W.12, Germany. 

GERMANY—Gustav Diechmann & Sohn, Zimmerstrasse 87, Ber- 

FRANCE—F. G. Kreutzberger, Fenwick Freres & Co., 21 Rue 
Martel, Paris. : 


NEW YORK OFFICE, 
Street, Room 507. 


136 Liberty 


CHICAGO OFFICE AND STORE, 23 
South Canal Street. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 























We have a few of our common lathes in stock, new, as follows; 
will sell at a low price, guaranteeing them strictly first-class: 


One 16 inches by 12 feet with taper attachment, 


One 18 ad +“ 2 © 
Two 21 66 “« zo «(*% 
One 24 ” “ 20 © 
One 24 “ ‘ 14 ty 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 





THE POND MACHINE TOOL Co. 


MANUFACTURERS OF 


Metal Working, Machine Tools 


RADIAL DRILLS, BORING MILLS, PLANERS, 


LATHES, DRILL PRESSES, and all High Grade Tools, 
heavy and powerful, from latest and best desigus. 


MANNING, MAXWELL & MOURE, 


SOLE saLus AGENTS, 
Itt & 113 Liberty St.,NewYork. 
424 Teleph Bldg , Pittsburgh, Pa. 
60 South Canal St. , Chicago, IIL 


Bicycle SHOP DRILLS 


For RAPID OPERATION and SATISFACTORY 
SERVICE and RESULTS. Good Stock on 
hand. Address é . ‘ ; ° 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, CINCINNATI, 0. 


—— 














ield Tool Co. 
A orn, LOWELL, M ASS. 
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TTT ARPINGION 














Who can think 

Wanted— in Ga of some simple 

thing to patent? 

our ideas; they may being you wealth. 

Write 3 HN WEDDERBURN & CO., Patent Attor- 

ney ashington, D. C., for their Si, 800 prize offer 
and am of two hundred inventions wanted. 








——_ 


Fine Grade Drop Forgings 
WYMAN x ORDON., 
WORCESTER,MASS. 








Stuart’s rena Compression 
Wedge Coupling. 


REQUIRING NO 
KEYS. 


Have successfully 
stood the test for ¢ 
years and are still 
being shipped on trial, or money returned if you 
wantit. All sizes kept in stock. 


R. J. STUART’S FOUNDRY 
AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 








JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


FLAT TURRET LATHE. 


SEE PACE 


16. 





